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1 Einleitung und Zielstellung 
1.1  Einleitung
 EHQDQQWH GDV 0$1$*(50$*$=,1 DXI GHU %DVLV YRQ 2(&'$QJDEHQ GLH
VLHEHQZLFKWLJVWHQ7HFKQRORJLHQIUGLH]XNQIWLJHPHQVFKOLFKH(QWZLFNOXQJ
(QHUJLHWHFKQLNGLH%UHQQVWRII]HOOH
=HOO*HZHEHXQG2UJDQWHFKQRORJLH7LVVXH(QJLQHHULQJ
*HQRPLN3URWHRPLN
2SWR(OHNWURQLN,QIRUPDWLRQVWHFKQRORJLH
0HFKDWURQLN5RERWHUWHFKQLN
6XSUDOHLWXQJ
1DQRWHFKQLN
'LHDQGULWWHU6WHOOHDXIJHIKUWH*HQRPLNVWHOOW HLQHGLUHNWH$QZHQGXQJGHU.HQQW
QLVVH]XP*HQRPYRQ0HQVFKHQ7LHUHQ3IODQ]HQXQG0LNURRUJDQLVPHQ LQQHUKDOE
GHU *HQWHFKQLN RGHU *HQWHFKQRORJLH GDU Ä8QWHU GHP %HJULII *HQWHFKQRORJLH YHU
VWHKW PDQ0HWKRGHQ ]XU %LOGXQJ QHXHU .RPELQDWLRQHQ JHQHWLVFKHQ0DWHULDOV XQG
]XU:LHGHUHLQIKUXQJXQG9HUPHKUXQJGHU UHNRPELQDQWHQ1XNOHLQVlXUHPROHNOH LQ
QHXHU XQQDWUOLFKHU 8PJHEXQJ³ :,11$&.(5  'LHVH 'HILQLWLRQ VFKOLHW
DXFK GLH *HQDQDO\WLN HLQ ZHLO EHL PROHNXODUELRORJLVFKHQ 9HUIDKUHQ ZLH GHU 3&5
NXU]H 1XNOHLQVlXUHPROHNOH JHELOGHW XQG LP 5HDNWLRQVJHIl ]\NOLVFK YHUPHKUW
ZHUGHQ -81*%b&.  GHILQLHUWH GLH *HQWHFKQRORJLH DOV Ä$QZHQGXQJ ELROR
JLVFKHU FKHPLVFKHU XQG SK\VLNDOLVFKHU 0HWKRGHQ DXI GLH 1HXNRQVWUXNWLRQ GHV
(UEJXWHV³1DFK-$+5(,6XPIDVVWGLH*HQWHFKQLNÄGLH6XPPHDOOHU0HWKR
GHQ ]XU ,VROLHUXQJ&KDUDNWHULVLHUXQJ JH]LHOWHQ9HUlQGHUXQJXQGhEHUWUDJXQJ YRQ
(UEJXW³ 'LH *HQWHFKQRORJLH ZLUG LP HQJOLVFKVSUDFKLJHQ 5DXP YLHOIDFK DOV
%HVWDQGWHLOGHU%LRWHFKQRORJLHDQJHVHKHQ$QJHVLFKWVGHUZLQ]LJHQ0ROHNOPHQJHQ
PLW GHQHQ LQ GHU *HQDQDO\WLN KDQWLHUW ZLUG N|QQWH VLH GHU Ä1DQRELRWHFKQRORJLH³
]XJHUHFKQHWZHUGHQ,Q'HXWVFKODQGZLUGDXV*UQGHQGHULPPHUQRFKYHUEUHLWHWHQ
9RUEHKDOWH JHJHQ GLH Ä*UQH *HQWHFKQLN³ ]ZLVFKHQ *HQWHFKQLN*HQWHFKQRORJLH
HLQHUVHLWV XQG%LRWHFKQLN%LRWHFKQRORJLH DQGHUHUVHLWV XQWHUVFKLHGHQ (QWVSUHFKHQG
IKUW HLQ DNWXHOOHU 7DVFKHQDWODV EHLGH :LVVHQV]ZHLJH LP 7LWHO 6&+0,' 
:HVHQWOLFKVWHV 8QWHUVFKHLGXQJVPHUNPDO GHU %LR ]XU *HQWHFKQRORJLH LVW GDVV
HUVWHUH nicht PLW 9HUlQGHUXQJHQ LP *HQRP YHUEXQGHQ LVW 'LH EHL ZDUPEOWLJHQ
:LUEHOWLHUHQ YRUJHQRPPHQHQ JHQWHFKQLVFKHQ $NWLYLWlWHQ ZHUGHQ ZHJHQ GHU 9HU
ZDQGWVFKDIWYRQ7LHUXQG+XPDQJHQRPRIWGHUÄ5RWHQ*HQWHFKQLN³]XJHRUGQHW'LH
1XW]XQJ GHU*HQWHFKQRORJLH EHL )LVFKHQ JLOW KLQJHJHQ DOV%HVWDQGWHLO GHU Ä%ODXHQ
*HQWHFKQLN³=XGHQ$QZHQGXQJHQGHU%LRWHFKQRORJLHLQGHU7LHUSURGXNWLRQJHK|UHQ
DOOH0DQDKPHQGLHGHU0HQVFKJH]LHOW]XU%HHLQIOXVVXQJGHU.|USHUIXQNWLRQYRQ
7LHUHQXQWHUQLPPW*g7=XD
 GLH.QVWOLFKH%HVDPXQJ.%
 GLH%UXQVWV\QFKURQLVDWLRQ
 GLH*HEXUWVVWHXHUXQJ
 GHU(PEU\RWUDQVIHU(7
 GLH*HVFKOHFKWVEHVWLPPXQJXQGWUHQQXQJEHL6SHUPLHQ
 GLH*HVFKOHFKWVEHVWLPPXQJ(PEU\RQHQ6H[LQJ
 GLH.U\RNRQVHUYLHUXQJYRQ*DPHWHQXQG(PEU\RQHQ
 GLH,QYLWUR3URGXNWLRQYRQ(PEU\RQHQ,93
 GLH(UVWHOOXQJLGHQWLVFKHU0HKUOLQJH6XSHURYXODWLRQ(PEU\RQHQVSOLWWLQJ
 GLH.ORQLHUXQJUHSURGXNWLYHV.ORQHQ
 GLH.ORQLHUXQJDXV(PEU\RQDO]HOOHQPLWWHOV.HUQWUDQVIHU
 GLH.ORQLHUXQJHUZDFKVHQHU7LHUHDXV.|USHU]HOOHQ
 
=XGHQ$QZHQGXQJHQGHU*HQWHFKQRORJLHLQGHU7LHUSURGXNWLRQ]lKOHQ
 GLH*HQRPDQDO\VH
 GLH*HQNDUWLHUXQJ
 GLH(LQ]HOJHQDQDO\VH
 GLH8QWHUVXFKXQJGHU,QWHUDNWLRQHQ]ZLVFKHQ*HQHQ
 GLH*HQGLDJQRVWLN
 GLH$EVWDPPXQJVNRQWUROOH,GHQWLWlWVXQG+HUNXQIWVVLFKHUXQJ
 GLH0DUNHUJHVWW]WH6HOHNWLRQ0$6
 GLH*HQGLDJQRVWLNYRQ(UEIHKOHUQXQG/HLVWXQJVPHUNPDOHQ
 GLH,QIHNWLRQVGLDJQRVWLN=HOOHQ%DNWHULHQ9LUHQXQG3LO]H
 GLH*HQHWLVFKH,PSIXQJPLW3ODVPLG'1$'1$9DN]LQH
 GLH$QZHQGXQJUHNRPELQDQWHU6XEVWDQ]HQERYLQHVXQGSRUFLQHV6RPDWRWUR
SLQ3K\WDVHXD
 GHUVRPDWLVFKH*HQWUDQVIHU
 GHU*HQWUDQVIHULQQHUKDOEGHU$UW
 GHUDUWEHUJUHLIHQGH*HQWUDQVIHU
 GLH (QWZLFNOXQJ QHXDUWLJHU 3URGXNWH GXUFK bQGHUXQJ GHU VWRIIOLFKHQ =XVDP
PHQVHW]XQJWLHULVFKHU5RKVWRIIH]%LQQRYDWLYH0LOFKSURGXNWH1RYHO)RRG
 GDV*HQH3KDUPLQJ
 .QRFNRXW7LHUH

2EZRKO EHUHLWV  DOV HUVWHV WUDQVJHQHV 7LHU HLQH0DXV JHVFKDIIHQ ZXUGH XQG
VHLWGHP LQWHQVLY DQ JHQRPLVFKHQ 9HUlQGHUXQJHQ EHL 7LHUHQ JHIRUVFKW ZLUG H[LV
WLHUHQELVKHUZHOWZHLWQRFKNHLQH=XODVVXQJHQIUWUDQVJHQH7LHUHGLHDOV1DKUXQJV
OLHIHUDQWHQ GLHQHQ *g7= XD  -$+5(,6 XQG .5$)7 D 'LH 8UVDFKH
KLHUIU EHVWHKW LQ GHQ LP 9HUJOHLFK ]X 3IODQ]HQ JU|HUHQ 6FKZLHULJNHLWHQ IUHPGH
*HQDEVFKQLWWH LQ GDV WLHULVFKH *HQRP JH]LHOW ]X LPSODQWLHUHQ ]XU ([SUHVVLRQ ]X
EULQJHQXQGEHU*HQHUDWLRQHQVWDELOYHUHUEHQ]X ODVVHQVRZLHGHQGDPLWYHUEXQ
GHQHQK|KHUHQ.RVWHQIUWUDQVJHQH2UJDQLVPHQ$OOHUGLQJVOLHJHQIUWUDQVJHQH)L
VFKH LQ GHQ86$ .DQDGD .XED XQG&KLOH LQ]ZLVFKHQ EHUHLWV $QWUlJH ]XU0DUNW
]XODVVXQJYRUg.2,167,7876&+5(&.(1%(5*
(LQHHUVWHXPIDQJUHLFKHGHXWVFKVSUDFKLJHhEHUVLFKW]X$QZHQGXQJHQXQG*UHQ]HQ
GHU *HQWHFKQRORJLH LQ GHU 7LHUSURGXNWLRQ EUDFKWH  HLQ .ROORTXLXP GHU 'HXW
VFKHQ/DQGZLUWVFKDIWV*HVHOOVFKDIW'/*$OV=LHOHXQG(LQVDW]P|JOLFKNHLWHQ
GHU*HQWHFKQLNLQGHU7LHUSURGXNWLRQZXUGHQGDPDOVIRUPXOLHUW
- 9HUEHVVHUXQJGHUYHWHULQlUPHGL]LQLVFKHQXQG]FKWHULVFKHQ'LDJQRVWLN
- (U]HXJXQJYRQHIIHNWLYHUHQ9HWHULQlULPSIVWRIIHQ
- 9HUEHVVHUXQJ GHU 5HSURGXNWLRQ VRZLH GHU 6\QWKHVH XQG 3URGXNWLRQVOHLVWXQJ
%HVFKOHXQLJXQJ GHV :DFKVWXPV 0,/(:6., XQG (//(1'25)) 
-$+5(,6XQG.5$)7E
- JHULQJHUHU )DNWRUHQHLQVDW] LQ GHU 7LHUHUQlKUXQJ EHVVHUH )XWWHUYHUZHUWXQJ
GXUFK%DNWHULHQXQG(Q]\P]XVlW]HEHVRQGHUV]XUXPZHOWVFKRQHQGHQ3XQG
19HUZHUWXQJ$QVLHGOXQJYRQ0LNURRUJDQLVPHQLQGHU3DQVHQZDQGGLHHVVHQ
]LHOOH$PLQRVlXUHQV\QWKHWLVLHUHQ-$+5(,6XQG.5$)7D
- EHVVHUH7ROHUDQ]JHJHQEHU8PZHOWHLQIOVVHQ7HPSHUDWXU.UDQNKHLWHQ
- WUDQVJHQH WLHULVFKH 5RKVWRIIH IU GLH 1DKUXQJVPLWWHOSURGXNWLRQ K|KHUHU &D
VHLQDQWHLOLQ0LOFK&DVHLQJHQRW\SHQPLWK|KHUHU.lVHUHLWDXJOLFKNHLWGLlWHWLVFKH
1DKUXQJVPLWWHOPLWEDNWHUL]LGHURGHUJHULQJHUDOOHUJHQHU:LUNXQJ
- WUDQVJHQH7LHUHDOV%LRUHDNWRUHQ*HQH3KDUPLQJ
- WUDQVJHQH7LHUHDOV2UJDQVSHQGHU;HQRWUDQVSODQWDWLRQ
 
+$1.(/1XQG6&+0,'7 KREHQ LQHLQHUhEHUVLFKWEHU WUDQVJHQH7LHUH LQ
)RUVFKXQJ 0HGL]LQ XQG /DQGZLUWVFKDIW DOV ZHLWHUH $QZHQGXQJVP|JOLFKNHLWHQ
KHUYRU
WUDQVJHQH7LHUHDOV0RGHOOV\VWHPHIUPHQVFKOLFKH.UDQNKHLWHQ
WUDQVJHQH7LHUHLQGHUJHQHWLVFKHQ*UXQGODJHQIRUVFKXQJ
WUDQVJHQH7LHUHLQGHU6FKlGOLQJVEHNlPSIXQJ

'LH 7DEHOOH  ]HLJW ZLFKWLJH KLVWRULVFKH (QWZLFNOXQJVVWXIHQ DXI GHP :HJH ]X
JHQWHFKQLVFK YHUlQGHUWHQ 2UJDQLVPHQ *92 LP 7LHUUHLFK DXI $XV GHQ $QJDEHQ
ZLUG GHXWOLFK GDVV GLH =LHOVHW]XQJ GHU )RUVFKXQJVDUEHLWHQ ]XQlFKVW LQ GHU
(U]HXJXQJ YRQ ÄWLHULVFKHQ %LRUHDNWRUHQ³ *HQH 3KDUPLQJ EHVWDQG XQG VLFK DXFK
DXI GLHVHP *HELHW HUVWH (UIROJH HLQVWHOOWHQ 'LH 7DWVDFKH GDVV GLH 0LOFK HLQHU
JHNORQWHQ WUDQVJHQHQ -HUVH\.XK LQ $UJHQWLQLHQ GHQ -DKUHVEHGDUI GHV /DQGHV DQ
PHQVFKOLFKHP :DFKVWXPVKRUPRQ K*+ DEGHFNHQ NDQQ QG DJULIXWXUH 
NHQQ]HLFKQHW GHQ HUUHLFKWHQ6WDQG GHU(QWZLFNOXQJ6\QWKHWLVFK SURGX]LHUWHV K*+
LVW XP   WHXUHU 3UREOHPH EHVWHKHQ DEHU QRFK EHL GHU $EWUHQQXQJ GHV
=LHOSURGXNWHVDXVGHU0LOFK

Tabelle 1:  0HLOHQVWHLQHLQGHUWUDQVJHQHQ7LHU%LRUHDNWRU7HFKQRORJLHQDFK:$//
XDVRZLH:$//
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VFKDIWOLFKHQ %HGHXWXQJ GHU 0LOFKSURGXNWLRQ XQG GHU 3URWHLQ]XVDPPHQVHW]XQJ IU
0LOFKYHUDUEHLWXQJVSURGXNWH ZLH .lVH ZXUGH GLH 3ULPlUVWUXNWXU GHU ZLFKWLJVWHQ
.XKPLOFKSURWHLQH EHUHLWV LQ GHQ VLHE]LJHU -DKUHQ GHV  -DKUKXQGHUWV DXIJHNOlUW
7DE  1DFKGHP GHU JHQHWLVFKH &RGH YRQ  ELV  YRU DOOHP GXUFK GLH
$UEHLWVNUHLVHXP1,5(1%(5*2&+2$VRZLH.+25$1$HQWVFKOVVHOWZRUGHQZDU
NRQQWHQ DQKDQG GHU EHNDQQWHQ $PLQRVlXUHVHTXHQ]HQ IU GLH *HQVHTXHQ]HQ GHU
0LOFKSURWHLQH'1$6RQGHQV\QWKHWLVLHUWZHUGHQ%HLGHU3URWHLQELRV\QWKHVHIXQJLHUW
 
LP 7UDQVNULSWLRQVSUR]HVV P51$ DOV 0DWUL]H GD VLH GHQ FRGLHUHQGHQ %HUHLFK GHU
*HQH UHSUlVHQWLHUW $OV HV JHODQJ DXV GHP (XWHUJHZHEH ODNWLHUHQGHU .KH UHLQH
HLQVWUlQJLJHP51$ ]X LVROLHUHQ ZDU HVP|JOLFK VLH HOHNWURSKRUHWLVFK LQ HLQ]HOQH
)UDNWLRQHQDXI]XWUHQQHQXQGGLHVHPLW+LOIH GHV(Q]\PV5HYHUVH7UDQVNULSWDVH LQ
F'1$P51$+\EULGH]XEHUIKUHQ8QWHU(LQVDW]YRQZHLWHUHQ(Q]\PHQ51DVH+
XQG 3RO\PHUDVH , HQWVWDQGHQ DXV GHQ +\EULGPROHNOHQ GRSSHOVWUlQJLJH F'1$
)UDJPHQWH 'LH LQWHUHVVLHUHQGHQ GRSSHOVWUlQJLJHQ F'1$6HTXHQ]HQ ZXUGHQ PLW
+LOIHGHV(Q]\PV/LJDVHPLW'1$&RVPLGRGHU3ODVPLGYHNWRUHQYHUEXQGHQ1DFK
GHU(LQVFKOHXVXQJ GLHVHU UHNRPELQDQWHQ F'1$,QVHUWV LQ %DNWHULHQ]HOOHQZDU HLQH
HIIHNWLYH 9HUPHKUXQJ .ORQLHUXQJ GHU ([RQEHUHLFKH XQG LKUH /DJHUXQJ DOV VR
JHQDQQWH F'1$%LEOLRWKHNHQ P|JOLFK (LQ 6FUHHQLQJ GHU F'1$%LEOLRWKHN XQG GLH
=XRUGQXQJ GHU F'1$.ORQH ]X GHQ HLQ]HOQHQ0LOFKSURWHLQHQ HUIROJWH GXUFK GHUHQ
+\EULGLVLHUXQJ PLW VSH]LILVFKHQ UDGLRDNWLY PDUNLHUWHQ '1$6RQGHQ YJO (,&.
+2))DE

Tabelle 2: (UVWSXEOLNDWLRQHQ ]XU 3ULPlUVWUXNWXU YRQ 0LOFKSURWHLQHQ QDFK (,*(/
XDVRZLH)$55(//MUXD
Milchprotein Autoren 1) Publikationsjahr 
Į6&DVHLQ 0(5&,(5XD 
Į6&DVHLQ %5,*121XD 
ȕ&DVHLQ 5,%$'($8'80$6XD 
ț&DVHLQ 0(5&,(5XD 
ȕ/DNWRJOREXOLQ %5$81,7=(5XD 
Į/DNWDOEXPLQ %5(:XD 
QLFKWLP/LWHUDWXUYHU]HLFKQLVDXIJHIKUW

,Q GHQ F'1$%LEOLRWKHNHQ GHU 7LHUSURGXNWLRQVIRUVFKXQJ ZXUGHQ GDPDOV YRU DOOHP
*HQDEVFKQLWWH JHVSHLFKHUW XQG NORQLHUW GLH IU HLQH .RGLHUXQJ GHU 0LOFKSURWHLQH
YHUDQWZRUWOLFK VLQG .5$7=%(5* XD  3/(1= XD  0('5$12 XQG
6+$552::HUGHQVROFKH*HQVHTXHQ]HQGXUFKGLHYRQ0(6(/621
XQG<8$1HQWGHFNWHQ5HVWULNWLRQVHQGRQXNOHDVHQDQGHILQLHUWHQ(UNHQQXQJVVWHOOHQ
JHVSDOWHQYJO$5%(5XQG/,11HQWVWHKHQEHLGHQHLQ]HOQHQ*HQYDULDQWHQ
XQWHUVFKLHGOLFKJURH)UDJPHQWHGHUHQ9LHOIDOWPDQDOV Ä5HVWULNWLRQV)UDJPHQWOlQ
JHQ3RO\PRUSKLVPHQ³5)/3EH]HLFKQHWXQGGLHPLWWHOV$JDURVHJHO(OHNWURSKRUHVH
DXIWUHQQEDUVLQG,KUH9LVXDOLVLHUXQJJHODQJQDFK'HQDWXULHUXQJGHUGV'1$PLW+LOIH
GHU 1XNOHLQVlXUH+\EULGLVLHUXQJ GXUFK 6287+(51%ORW7HFKQLN 6287+(51
 RGHU DQGHUHQ +\EULGLVLHUXQJVPHWKRGHQ YJO 0(,1.27+ XQG:$+/ 
XQWHU (LQVDW] YRQ UDGLRDNWLYPDUNLHUWHQ'1$6RQGHQ ,P(UJHEQLV GLHVHU (QWZLFN
OXQJ ZDU HV QXQ P|JOLFK 0LOFKSURWHLQ$OOHOW\SHQ DXI '1$(EHQH ]X LGHQWLIL]LHUHQ
XQG GLHVH ,QIRUPDWLRQ LQ GHU 7LHU]XFKW ]X QXW]HQ *252'(76.,, XD 
/e9e=,(/XD 352.23XD .h+1)g567(5XQG*5$0/
 3DUDOOHO VSDOWHWH PDQ DXFK GLH JHVDPWH JHQRPLVFKH '1$ DXV .HUQHQ GHU
VRPDWLVFKHQ =HOOHQ YRQ 5LQGHUQ PLW 5HVWULNWLRQVHQ]\PHQ XP EHU GLH QDFK
JHZLHVHQHQ 5)/3 %H]LHKXQJHQ ]X 0LOFKOHLVWXQJVPHUNPDOHQ ]X HUNHQQHQ
6+,.+29XD%HUHLWVJDEHQ+$//(50$11XDHLQHhEHUVLFKWEHU
GLH 5)/3 EHLP 0LOFKULQG XQG EHU LKUH 1XW]XQJVP|JOLFKNHLWHQ ]XU JHQHWLVFKHQ
9HUEHVVHUXQJGHUWLHULVFKHQ/HLVWXQJHQ
'LH  YRQ 08//,6 HQWZLFNHOWH 3RO\PHUDVH.HWWHQUHDNWLRQ SRO\PHUDVH FKDLQ
UHDFWLRQ3&56$,., XD 08//,6 XQG)$/221$ 6$,., XD 
IKUWH]XHLQHPVSUXQJKDIWHQ$QZDFKVHQYRQJHQDQDO\WLVFKHQ8QWHUVXFKXQJHQDQ
0HQVFKHQ7LHUHQ3IODQ]HQXQG0LNURRUJDQLVPHQGDEHLGLHVHP9HUIDKUHQVHOEVW
 
JHULQJVWH'1$0HQJHQIUGLH$QDO\VHDXVUHLFKHQ'LH]HLWDXIZlQGLJH0HWKRGHGLH
0LOFKSURWHLQ3RO\PRUSKLVPHQNRPELQDWLRQGHQ+DSORW\SHLQHV=XFKWEXOOHQEHUGLH
0LOFKSURWHLQHYRQFDODNWLHUHQGHQ7|FKWHUQ]XHUPLWWHOQZXUGHQDFKGHU9HUEUHL
WXQJGHU UDGLRLVRWRSIUHLHQ3&5$QDO\WLN UDVFK YRQGLHVHU YHUGUlQJW'LH3&5$QD
O\WLN HUODXEWH JOHLFK]HLWLJ GHQ VLFKHUHQ 1DFKZHLV YRQ ELVKHU XQEHNDQQWHQ 0LOFK
SURWHLQ$OOHOHQ(+5+$5'7EHULFKWHWHQ6+867(5XDHUVWPDOLJEHU
GLHPROHNXODUJHQHWLVFKH,GHQWLIL]LHUXQJGHU(UENUDQNKHLW%/$'EHL+ROVWHLQ5LQGHUQ
]HKQ-DKUHGDQDFKHUIROJWHLQ'HXWVFKODQGGHUURXWLQHPlLJH7HVWDOOHU=XFKWULQGHU
DXIGLHVHQ*HQGHIHNW'+9

 HQWZLFNHOWHQ 0$;$0 XQG *,/%(57 VRZLH 6$1*(5 XD 0HWKRGHQ ]XP
VWXIHQZHLVHQ $EEDX GHU '1$ IU GLH H[DNWH (UPLWWOXQJ GHU 5HLKHQIROJH LKUHU
(LQ]HOEDXVWHLQH6HTXHQ]DQDO\VHGHU1XNOHRWLGEDVHQ,QGHQDFKW]LJHU-DKUHQGHV
 -DKUKXQGHUWV NRQQWHQ GXUFK GLHVH 6HTXHQ]DQDO\VHPLW GHQ0LOFKSURWHLQJHQHQ
GLH HUVWHQ VLQJXOlUHQ *HQH GHV 5LQGHV JHIXQGHQ ZHUGHQ 7DE  ,Q]ZLVFKHQ LVW
EHNDQQWGDVVGLHYLHU&DVHLQJHQH Į6&1ȕ&1Į6&1XQGț&1DOOHDXIGHP
&KURPRVRPORNDOLVLHUWVLQG35,1=(1%(5*

Tabelle 3: (UVWSXEOLNDWLRQHQ YRQ '1$6HTXHQ]HQ IU 0LOFKSURWHLQ*HQH QDFK
.h+1
Milchprotein Alleltyp Sequenztyp Autoren1) Publikationsjahr
Į6&DVHLQ %
%
"
%
F'1$
F'1$
JHQRPLVFK
F'1$
1$*$2XD
67(:$57XD
<8/((XD
*252'(76.,,XD




Į6&DVHLQ $ F'1$ 67(:$57XD 
ȕ&DVHLQ $
$
$
"
F'1$
F'1D
F'1$
JHQRPLVFK
%$(9XD
-,0(1(=)/25(6XD
67(:$57XD
*252'(76.,,XD




ț&DVHLQ $
%
$
$%
F'1$
F'1$
F'1$
JHQRPLVFK
67(:$57XD
*252'(76.,,X.$/(',1
.$1*X5,&+$5'621
$/(;$1'(5XD2)




ȕ
/DNWRJOREXOLQ
$
%
F'1$
F'1$
-$0,(621XD
,9$129XD


Į
/DNWDOEXPLQ
%
%
F'1$
JHQRPLVFK
+85/(<XD
9,/277(XD


QLFKWLP/LWHUDWXUYHU]HLFKQLVDXIJHIKUW
%LEOLRJUDSKLVFKH$QJDEHQN|QQHQGHP/LWHUDWXUYHU]HLFKQLVHQWQRPPHQZHUGHQ

'LHZHLWHUH(QWZLFNOXQJGHU*HQDQDO\WLNLQGHU7LHUSURGXNWLRQZXUGHXQGZLUGGXUFK
GLH *HQRPDQDO\VHQ ]XU (UVWHOOXQJ GHU NRPSOHWWHQ *HQNDUWHL ODQGZLUWVFKDIWOLFKHU
1XW]WLHUHZHVHQWOLFKEHVFKOHXQLJW'LH*HQRPHGHU7LHUDUWHQ5LQGXQG+XKQVLQGLQ
]ZLVFKHQ DXIJHNOlUW .+$7.$5 XD  11 F GSD  =X GLHVHP
)RUWVFKULWW KDW GLH (QWVFKOVVHOXQJ GHV *HQRPV QLHGHUHU 2UJDQLVPHQ %DNWHULHQ
+HIH :XUP YJO %/2+0  XQG EHVRQGHUV GHV +XPDQJHQRPV EHLJHWUDJHQ
(LQHhEHUVLFKWEHUGHQ]HLWOLFKHQ$EODXIGHU3KDVHQGHV+XPDQJHQRPSURMHNWHVELV
 LVW EHL+$00$5  ]X ILQGHQZlKUHQG6&+8/=(.5(0(5  GHQ
]HLWJOHLFKHQ 6WDQG ]X DXVJHZlKOWHQ 'DWHQEDQNHQ IU GLH 0ROHNXODUELRORJLH GDU
VWHOOWH$P*HQRPYRQ6FKZHLQ6FKDI=LHJHXQG3IHUGZLUGJHJHQZlUWLJ LQWHQVLY
 
JHDUEHLWHW /22)7 XQG .$/0  $J(  'HU 3UlVLGHQW GHU 'HXWVFKHQ
/DQGZLUWVFKDIWVJHVHOOVFKDIWJHKWGDYRQDXVGDVVELVGLH*HQRPIRUVFKXQJEHL
0HQVFK 7LHU XQG 3IODQ]H GXUFKJHKHQG YHUQHW]W VHLQ ZLUG YRQ GHP %86&+(
 1HXH *HQVHTXHQ]LHUXQJVWHFKQLNHQ YJO 0$5*8/,(6 XD  VRZLH
0HWKRGHQ ]XU $PSOLILNDWLRQ YRQ F51$ YJO '211(5 XD  ZHUGHQ GLHVH
(QWZLFNOXQJVWDUNEHVFKOHXQLJHQ

hEHU GHQ DNWXHOOHQ 6WDQG XQG GLH 3HUVSHNWLYHQ GHU ÄPROHNXODUHQ 7LHU]XFKW³
EHULFKWHWHQLQMQJVWHU=HLW)5,(6XQG7+$//(5:2/)526&+/$8
 VRZLH 6&+:(5,1  (LQH XPIDVVHQGH hEHUVLFKW ]XU 7LHU%LRWHFKQR
ORJLHLVWEHL*(/'(50$11]XILQGHQ

'HQLQ7KULQJHQHUUHLFKWHQ6WDQGKLQVLFKWOLFKGHU5RXWLQHDQZHQGXQJGHU*HQDQD
O\WLNLQGHQ=XFKWRUJDQLVDWLRQHQYHUVFKLHGHQHU7LHUDUWHQIDVVW7DEHOOH]XVDPPHQ
%HLP 5LQG ZHUGHQ LQ]ZLVFKHQ (UEIHKOHU ZLH %/$' XQG &90 LQ GHU =XFKWEXFK
RUGQXQJGHUGHXWVFKHQ=XFKWYHUElQGHEHUFNVLFKWLJW '+9'LH$QJDEHQ LQ
7DEHOOH GUIWHQ DEJHVHKHQ YRP8QWHUVXFKXQJVXPIDQJHEHQVR IUDOOHDQGHUHQ
%XQGHVOlQGHU]XWUHIIHQ'LH7\SLVLHUXQJYRQ3UIEXOOHQKLQVLFKWOLFKYRQ*HQHQGLH
PLWGHU0LOFKOHLVWXQJDVVR]LLHUW VLQGHUIROJWJHJHQZlUWLJ WHVWZHLVH LP5DKPHQGHV
)8*$723URMHNWHV FuQNWLRQHOOHGHQRPaQDO\VH tLHULVFKHUOUJDQLVPHQ 'LH IUKH
1XW]XQJ GHU *HQDQDO\WLN ]XU (UIDVVXQJ GHV .DSSD&DVHLQ*HQRW\SV HLQHV =XFKW
EXOOHQZHLVWDXIGLHJURH%HGHXWXQJKLQGLHGLH0LOFKULQGHU]XFKWXQGGLH0LOFKLQ
GXVWULHIUGLH(QWZLFNOXQJYRQ*HQWHFKQLNXQG*HQGLDJQRVWLNLQGHU/DQGZLUWVFKDIW
KDWWHQ

Tabelle 4: 6WDQGGHU5RXWLQHDQZHQGXQJHQGHU*HQDQDO\WLNLQGHU7KULQJHU7LHU
SURGXNWLRQQDFK$QJDEHQGHU=XFKWYHUElQGH
Tierart Diagnoseziel seit wann  
vorgenommen
untersuchte Tiere  
pro Jahr 
3IHUG $EVWDPPXQJVQDFKZHLV  
5LQG $EVWDPPXQJVQDFKZHLV  FD7HVWXQG
'HFNEXOOHQ%XOOHQNlOEHU
5LQG $EVWDPPXQJVQDFKZHLV  FD)lUVHQXQG.KH
5LQG 7HVWDXI%/$'&90
'HIHNWJHQH
 FD%XOOHQ
5LQG 47/TXDQWLWDWLYHWUDLWORFL  FD%XOOHQ
5LQG .DSSD&DVHLQ*HQRW\S  FD%XOOHQ
6FKZHLQ $EVWDPPXQJVQDFKZHLV  
6FKZHLQ 0+65HVLVWHQ]  
6FKDI $EVWDPPXQJVQDFKZHLV  FD
6FKDI 6FUDSLHUHVLVWHQ]  

.RPPHU]LHOOH/DERUDWRULHQIU*HQDQDO\WLNELHWHQQHEHQGHQ7HVWVDXI$EVWDPPXQJ
XQG,GHQWLWlWVRZLHDXI(UEIDNWRUHQ]%5RWIDNWRUEHLP3IHUGXQG*HQGHIHNWHEHL
GHQ1XW]WLHUDUWHQDXFKVROFKHIU+XQGHDQ%,236<7(&


1.2 Zielstellung
'LH$EVLFKWGLHVHV%HULFKWHVEHVWHKWGDULQHLQH LQIRUPDWLYH/LWHUDWXUEHUVLFKWEHU
GLH =LHOH XQG GHQ JHJHQZlUWLJHQ 6WDQG GHU $QZHQGXQJ YRQ *HQWHFKQLN XQG
*HQDQDO\WLNEHLODQGZLUWVFKDIWOLFKHQ1XW]WLHUHQ]XJHEHQ*OHLFK]HLWLJZLUGYHUVXFKW
 
GLH3UREOHPHXQGGLH(QWZLFNOXQJVWHQGHQ]HQEHLGHU1XW]XQJGHU*HQWHFKQRORJLHLQ
GHU7LHUSURGXNWLRQXQGEHLGHU3URGXNWLRQWLHULVFKHU1DKUXQJVPLWWHODXI]X]HLJHQGHQ
%OLFN IU ]XNQIWLJH (QWZLFNOXQJHQ ]X VFKlUIHQ XQG GDPLW GHP =LWDW YRQ 48$'
%(&.6((*(5  ]X IROJHQ Ä(V LVW VFKZLHULJ GHQ %OLFN LQ GLH =XNXQIW ]X
ZDJHQDEHUHVLVWYHUDQWZRUWXQJVORVHVQLFKWWXQ]XZROOHQ³
'LH 1RWZHQGLJNHLW XQG GLH %HGHXWXQJ HLQHU VROFKHQ 'DUVWHOOXQJ ]XP 6WDQG GHU
$QZHQGXQJ YRQ*HQWHFKQLN XQG*HQDQDO\WLN LQ GHU 7LHUSURGXNWLRQ HUJLEW VLFK DXV
GHP QDFKIROJHQGHQ =LWDW DXV HLQHP *XWDFKWHQ GHV :LVVHQVFKDIWOLFKHQ %HLUDWHV
$JUDUSROLWLN QDFKKDOWLJH /DQGEHZLUWVFKDIWXQJ XQG (QWZLFNOXQJ OlQGOLFKHU 5lXPH
EHLP %09(/ )OHLVFKZLUWVFKDIW  Ä)U GLH GHXWVFKH /DQGZLUWVFKDIW VWHOOW GLH
1XW]WLHUKDOWXQJGLHZLFKWLJVWH(LQNRPPHQVTXHOOHGDU9RQGHQNDSS0LOOLDUGHQ¼
9HUNDXIVHUO|VHQ GHU GHXWVFKHQ /DQGZLUWVFKDIW HQWIDOOHQ UXQG   DXI WLHULVFKH
(U]HXJQLVVH³'LHVHU6DFKYHUKDOWZLUGDXFKLPMQJVWHQ*HVFKlIWVEHULFKWGHV'HXW
VFKHQ %DXHUQYHUEDQGHV EHVWlWLJW '%9  ,6(50(<(5  VRZLH 1,(
0$11  JHKHQ LQ LKUHQ3URJQRVHQGDYRQDXV GDVVGLH%LR XQG*HQ
WHFKQRORJLH LQ DOOHQ %HUHLFKHQ GHU 0LOFKHU]HXJXQJ E]Z 7LHUSURGXNWLRQ HLQH 5ROOH
VSLHOHQZHUGHQ

$QJHVLFKWV GHU LQ %UHLWH 9LHOIDOW XQG *HVFKZLQGLJNHLW DXFK LP $JUDUEHUHLFK IRUW
VFKUHLWHQGHQ (QWZLFNOXQJ YRQ *HQWHFKQLN XQG %LRWHFKQRORJLH NDQQ GLHVHU %HULFKW
QXU HLQH 0RPHQWDXIQDKPH GDUVWHOOHQ GLH NHLQHQ $QVSUXFK DXI 9ROOVWlQGLJNHLW HU
KHEWGDHLQHHLQLJHUPDHQDNWXHOOH*HVDPWEHUVLFKW]XGLHVHU7KHPDWLNYRQHLQHP
HLQ]HOQHQ$XWRUQLFKWPHKU]XOHLVWHQLVW'LHEHLGHU(U]HXJXQJWUDQVJHQHU7LHUHXQG
LQ GHU *HQDQDO\WLN HLQJHVHW]WHQ 0HWKRGHQ ZHUGHQ QXU VWLFKZRUWDUWLJ HUZlKQW (V
EHVWDQGQLFKWGLH$EVLFKWGLH7UDQVJHQHVHPHWKRGHQXQGLKUH3UREOHPHDXVIKUOLFK
GDU]XOHJHQ 'HU %HULFKW EHKDQGHOW YRUZLHJHQG GHQ (LQVDW] GHU *HQWHFKQLN EHL
:LUEHOWLHUHQ VRZLH GHU *HQDQDO\WLN EHL 1XW]WLHUHQ RGHU EHL /HEHQVPLWWHOQ DXV
WLHULVFKHQ5RKVWRIIHQ'LH3DWHQWOLWHUDWXULVWJHQHUHOOQLFKWHUIDVVWZRUGHQ

$QGHUH$QZHQGXQJVEHUHLFKHGHU*HQWHFKQLNZHUGHQH[HPSODULVFKDXIJHIKUWZHQQ
LKUH ([LVWHQ] PLW GHU 1XW]WLHUKDOWXQJ XQWUHQQEDU YHUEXQGHQ LVW WUDQVJHQH )XWWHU
PLWWHO XQG =XVDW]VWRIIH JHQWHFKQLVFK KHUJHVWHOOWH 7LHUPHGLNDPHQWH *HQWKHUDSLH
PROHNXODUH 9HWHULQlUPHGL]LQ (LQVDW] WUDQVJHQHU (Q]\PH EHL GHU 9HUDUEHLWXQJ WLH
ULVFKHU3URGXNWH

'LH'DUVWHOOXQJGHU*HQDQDO\WLNEHVFKUlQNWVLFKEHZXVVWDXIGLH1XNOHLQVlXUHDQD
O\WLN *HQRPLN 7UDQVNULSWRPLN XQG NODPPHUW GLH 3URWHRPLN DXV ZHLO EHL GLHVHU
3URWHLQHXQG3HSWLGHJHWUHQQWXQGGHWHNWLHUWZHUGHQ%HLGHU/LWHUDWXUDXVZHUWXQJ]XU
*HQDQDO\WLN IDQGHQ YRU]XJVZHLVH)DFKSXEOLNDWLRQHQDE%HUFNVLFKWLJXQJ GD
GLHLQGHUlOWHUHQ/LWHUDWXUGRPLQLHUHQGHQ%ORWWLQJ6RQGHQK\EULGLVLHUXQJV0HWKRGHQ
GXUFK LPPHU OHLVWXQJVIlKLJHUH3&59HUIDKUHQ XQG0LFURDUUD\7HFKQLNHQ YHUGUlQJW
ZXUGHQ

(QWJHJHQ GHU EOLFKHQ 9HUIDKUHQVZHLVH EHL $EKDQGOXQJHQ %HULFKWHQ XQG 5H
FKHUFKHQEHILQGHWVLFKGLH/LWHUDWXUDXV*UQGHQGHUhEHUVLFKWOLFKNHLWGHUEHVVHUHQ
+DQGKDEEDUNHLWXQGZHJHQGHULQKDOWOLFKHQ*HVFKORVVHQKHLWYLHOHU$EVFKQLWWHGLHVHU
/LWHUDWXUVWXGLH MHZHLOVDP(QGHGHUHLQ]HOQHQ WKHPDWLVFKHQ$EVFKQLWWH(LQH5HLKH
YRQ3XEOLNDWLRQHQZLUGGDKHU]ZDQJVOlXILJPHKUIDFKDXIJHIKUW

 
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
$'5     $UEHLWVJHPHLQVFKDIW'HXWVFKHU5LQGHU]FKWHU
$'7     $UEHLWVJHPHLQVFKDIW'HXWVFKHU7LHU]FKWHU
$)/3     DPSOLILHGIUDJPHQWOHQJWKSRO\PRUSKLVP
$I7     $NDGHPLHIU7LHUJHVXQGKHLW
$+2     DQLPDOKHDOWKRQOLQH
DLG $JUDU,QIRUPDWLRQV'LHQVW DLG LQIRGLHQVW 9HUEUDXFKHUVFKXW]
(UQlKUXQJ/DQGZLUWVFKDIWH9
$//(/ HLQHYRQYHUVFKLHGHQHQ9DULDQWHQHLQHV*HQVGLHHLQHDOWHU
QDWLYH5HDOLVDWLRQGHV*HQRRGHU3KlQRW\SVHUODXEHQ
$03/,),.$7,21 9HUYLHOIlOWLJXQJ KLHU 9HUYLHOIlOWLJXQJ HLQHV *HQDEVFKQLWWHV
GXUFK GLH 3&5 GDV 3&53URGXNW ZLUG DXFK DOV $PSOLILNDW
EH]HLFKQHW
$1$/<7 GHUFKHPLVFKH%HVWDQGWHLOHLQHV6WRIIJHPLVFKHVGHUQDFKJH
ZLHVHQRGHUTXDQWLWDWLYEHVWLPPWZLUG
$1(83/2,',( $EZHLFKXQJYRQGHUQRUPDOHQ=DKOGHU&KURPRVRPHQ
$37$0(5( '1$XQG51$2OLJRQXNOHRWLGH GLHDXIJUXQG LKUHU EHVRQGH
UHQ UlXPOLFKHQ6WUXNWXUHLQHKRKH$IILQLWlW ]XHLQHP=LHOPR
OHNOEHVLW]HQGDVVHOEHUNHLQ1XNOHRWLGLVW
$872620(1 1LFKWJHVFKOHFKWVFKURPRVRPHQ
%$& EDFWHULDODUWLILFLDOFKURPRVRPH
%$))     %XQGHVDQVWDOWIU)OHLVFKIRUVFKXQJHKHPDOLJH
%$6(13$$581* GLH GXUFK :DVVHUVWRIIEUFNHQ YHUPLWWHOWH %LQGXQJ ]ZLVFKHQ
GHQ 3XULQ XQG 3\ULPLGLQEDVHQ GHU 1XNOHLQVlXUHQ *XDQLQ
&\WRVLQVRZLH$GHQLQ7K\PLQEHL'1$E]Z$GHQLQ8UDFLOEHL
51$
%,27(&+12/2*,( $QZHQGXQJ OHEHQGHU 2UJDQLVPHQ RGHU GDYRQ DEJHOHLWHWHU
6\VWHPHLQGHU9HUIDKUHQVWHFKQLN
%/$' %RYLQH/HXNR]\WHQ$GKlVLRQV'HIL]LHQ]DQJHERUHQHDXWRVR
PDOUH]HVVLYYHUHUEWH,PPXQVFKZlFKHPLWW|GOLFKHP9HUODXI
GLH EHL 5LQGHUQ GHU 5DVVH +ROVWHLQ )ULHVLDQ DXIWULWW 'LH 8U
VDFKHLVWHLQH3XQNWPXWDWLRQDXIGHP&'*HQ
%/$672=<67(   HWZD7DJHDOWHU(PEU\R
%/277,1* JHQGLDJQRVWLVFKHV9HUIDKUHQGXUFKGDV'1$51$RGHU3UR
WHLQHDXIHLQHLPPRELOLVLHUHQGH0DWUL[3DSLHU&HOOXORVH1\
ORQWUDQVIHULHUWXQGIL[LHUWZHUGHQ
%0%) %XQGHVPLQLVWHULXPIU%LOGXQJ:LVVHQVFKDIW)RUVFKXQJXQG
7HFKQRORJLH
%0(/) %XQGHVPLQLVWHULXPIU(UQlKUXQJ/DQGZLUWVFKDIWXQG)RUVWHQ
%09(/ %XQGHVPLQLVWHULXP IU 9HUEUDXFKHUVFKXW] (UQlKUXQJ XQG
/DQGZLUWVFKDIW
%2;UHS$3' DPSOLILHG SRO\PRUSKLF '1$ ZLWK SULPHU IURP UHSHWLWLYH %R[
VHTXHQFHRIEDFWHULD
ES %DVHQSDDUHYRQ1XNOHLQVlXUHQ
%6(     %RYLQH6SRQJLIRUPH(Q]HSKDORSDWKLH
%67     %RYLQHV6RPDWRWURSLQ
%7$     %RVWDXUXVDXWRVRPH
%9') %XQGHVYHUEDQGGHU'HXWVFKHQ)OHLVFKZDUHQLQGXVWULH
&*+     FRPSDUDWLYHJHQRPLFK\EULGL]DWLRQ
&+(0,&$/*(120,&6 (LQIOXVVYRQ&KHPLNDOLHQNOHLQHRUJDQLVFKH0ROHNOHDXIGLH
JHQRPLVFKH6WHXHUXQJGHU=HOOIXQNWLRQ
&+,0b5(1 VLQG ,QGLYLGXHQ GHUHQ*HZHEH VLFK LP HLQIDFKVWHQ )DOO YRQ
]ZHL*HQRW\SHQKHUOHLWHWGK LQGHQHQ=HOOSRSXODWLRQHQYRQ
]ZHL RGHUPHKU =\JRWHQ NRH[LVWLHUHQ$XIPROHNXODUHP1L
YHDXZLUGGHU%HJULII'1$&KLPlUHKlXILJEHQXW]WXP0ROH
NOH]XEH]HLFKQHQGLHGXUFK UHNRPELQDQWH'1$7HFKQLNHQ
JHELOGHW ZXUGHQ XQG 1XNOHRWLGVHTXHQ]HQ QLFKWYHUZDQGWHU
4XHOOHQHQWKDOWHQ
&+520$7,1 .RPSOH[ DXV '1$ +LVWRQHQ XQG 1LFKWKLVWRQSURWHLQHQ LQ
&KURPRVRPHQHXNDU\RQWLVFKHU=HOOHQ
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&+5202620(1 LQ MHGHP=HOONHUQ YRQ K|KHUHQ /HEHZHVHQ LQ DUWVSH]LILVFKHU
$Q]DKO XQG *HVWDOW HQWKDOWHQH *HELOGH VLH HQWKDOWHQ XD
HLQHQ '1$)DGHQ DXI GHP GLH (UELQIRUPDWLRQHQ *HQH
OLQHDUDQJHRUGQHWVLQG
&+5202620(1 FKURPRVRPDOH9HUlQGHUXQJHQHXSORLGH =DKO
$%(55$7,21(1 JDQ]H&KURPRVRPHQ6lW]H YHUlQGHUW DQDSORLGH =DKO YRQ
&KURPRVRPHQLQQHUKDOEHLQHV6DW]HVYHUlQGHUW
&+<026,1 (Q]\PGHV/DEPDJHQVYRQ6lXJHWLHUHQ V\QRQ\P5HQQLQ
GDVVSH]LILVFKQXUHLQH3HSWLGELQGXQJ LPț&DVHLQGHU0LOFK
VSDOWHWXQGGDPLWGHQ3UR]HVVGHU0LOFKJHULQQXQJHLQOHLWHW
&,675$16:,5.81* (LQ ÄLQ FLV³ ZLUNHQGHV JHQHWLVFKHV (OHPHQW ZLH ]% HLQ
(QKDQFHU EHHLQIOXVVW DXVVFKOLHOLFK GLH ELRORJLVFKH$NWLYLWlW
YRQ'1$6HTXHQ]HQDXIGHPVHOEHQ'1$0ROHNODXIGHP
HVVHOEVWORNDOLVLHUWLVW,P*HJHQVDW]GD]XEHHLQIOXVVWHLQÄLQ
WUDQV³ ZLUNHQGHV (OHPHQW PHLVW HLQH 3URWHLQ QLFKW QXU GDV
'1$0ROHNO DXI GHP HV NRGLHUW LVW VRQGHUQ DXFK DQGHUH
'1$0ROHNOHPLWHLQHUJHHLJQHWHQ(UNHQQXQJVVHTXHQ]
&,67521 HLQ%HJULIIGHUGHPGHVÄ*HQV³lTXLYDOHQWLVWXQGQXUQRFKLQ
VSH]LHOOHQ=XVDPPHQKlQJHQJHQXW]WZLUG
&2'21 )ROJH YRQ GUHL 1XNOHRWLGHQ DXI HLQHP '1$ E]Z P51$
0ROHNOGLHIUHLQHEHVWLPPWH$PLQRVlXUHFRGLHUHQRGHUDOV
6WRSSVLJQDOIUGLH7UDQVODWLRQIXQJLHUHQ
&21&$7(0(5( $VVR]LDWHDXV'1$0ROHNOHQPLWHLQDQGHUNRPSOHPHQWlUHQ
(QGHQ 'LH LQWUDPROHNXODUH 5HDNWLRQ VROFKHU 0ROHNOH IKUW
]XU=LUNXODULVLHUXQJGLHLQWHUPROHNXODUH9HUNQSIXQJ]XU$XV
ELOGXQJYRQ&RQFDWHPHUHQ
&217,* HLQHGXUFKJHKHQGHÄFRQWLJXRXV³'1$6HTXHQ]GLHEHLGHP
UHFKQHULVFKHQ =XVDPPHQEDX ÄDVVHPEO\³ YRQ EHUODSSHQ
GHQ'1$)UDJPHQWHQLP&RPSXWHUHQWVWHKW
&260,' HLQ '1$0ROHNO GDV GXUFK )XVLRQLHUHQ GHU '1$ HLQHV Ȝ
3KDJHQPLWHLQHPEDNWHULHOOHQ3ODVPLGJHELOGHWXQGDOV.OR
QLHUXQJVYHNWRUYHUZHQGHWZLUG
&90 &RPSOH[9HUWHEUDO0DOIRUPDWLRQW|GOLFKH:LUEHOVlXOHQGHIRU
PDWLRQEHL5LQGHUQGHU6FKZDU]EXQWHQ5DVVH
&:' &KURQLF:DVWLQJ'HVHDVH.UDQNKHLWYRP76(7\S
'%9 'HXWVFKHU%DXHUQ9HUEDQG
'*I= 'HXWVFKH*HVHOOVFKDIWIU=FKWXQJVNXQGH
'**( GHQDWXULHUHQGH*UDGLHQWHQ*HOHOHNWURSKRUHVH
'(/(7,21(1 RGHU 'HIL]LHQ]HQ VLQG 9HUOXVWH FKURPRVRPDOHQ 0DWHULDOV
&KURPRVRPHQDEHUUDWLRQHQ*HQPXWDWLRQHQ
'+9     'HXWVFKHU+ROVWHLQ9HUEDQG
',3/2,' GLSORLGH=HOOHQRGHU2UJDQLVPHQHQWKDOWHQ]ZHL6lW]HKRPR
ORJHU&KURPRVRPHQ XQG GDPLW ]ZHL .RSLHQ YRQ MHGHP*HQ
RGHU*HQORFXV
'/* 'HXWVFKH/DQGZLUWVFKDIWV*HVHOOVFKDIW
GP] 'HXWVFKH0RONHUHL=HLWXQJ
'1$ 'HVR[\ULERQXNOHLQVlXUH  7UlJHUPROHNO GHU (UELQIRUPDWLRQ
EHVWHKW DXV ]ZHL EHU :DVVHUVWRIIEUFNHQ PLWHLQDQGHU YHU
EXQGHQHQ1XNOHRWLGNHWWHQ
FRS\ %H]HLFKQXQJ IUGLHHLQ]HOE]ZGRSSHOVWUlQJLJH'1$.RSLH
HLQHV 51$0ROHNOV DXV 51$ WUDQVNULSLHUWH '1$ $ENU
]XQJF'1$DXFKDOVFRPSOHPHQWDU\'1$EH]HLFKQHW
 GRSSHOVWUlQJLJH  GV'1$GRXEOHVWUDQG'1$
 JHQRPLVFKH   1$DXV=HOONHUQHQQXF'1$ QXNOHlUH'1$
(LQ]HOVWUDQJ (LQ]HOVWUDQJ'1$(6'1$VV'1$VLQJOHVWUDQG'1$
 (67'1$   VLQJOHVWUDQGHGWHPSODWH'1$VVW'1$
 0DWUL]HQ'1$  HPSODWH'1$W'1$
 PLWRFKRQGULDOH  '1$DXV0LWRFKRQGULHQPW'1$
UHNRPELQDQWH HLQ'1$0ROHNO U'1$GDVDXVYHUVFKLHGHQHQ+HUNQIWHQ
E]Z$QWHLOHQEHVWHKWGLH LQYLWURPLWHLQDQGHUYHUNQSIWZXU
GHQ
 
6DWHOOLWHQ HQWZHGHU OHLFKWHUH $7UHLFKH RGHU VFKZHUHUH *&UHLFKH
'1$LP9HUJOHLFK]XU+DXSW'1$
WUDQVJHQH HLQH LP :LUWVJHQRP QDWUOLFKHUZHLVH QLFKW YRUNRPPHQGH
'1$6HTXHQ]IUHPGHU6SH]LHVW'1$
'1$9$.=,1,(581* ,PPXQLVLHUXQJ GXUFK %LOGXQJ YRQ$QWLN|USHUQ QDFK ,QMHNWLRQ
GHU '1$%UXFKVWFNH YRQ .UDQNKHLWVHUUHJHUQ LQ GHQ .|USHU
YRQ6lXJHWLHUHQ]%0LO]
GSD 'HXWVFKH3UHVVH$JHQWXU
(&212*(1(&216257,80 (XURSlLVFKHV 3URMHNW GDV PROHNXODUH *HQHWLN 6R]LRgNR
QRPLH XQG *HR6WDWLVWLN IU GLH QDFKKDOWLJH %HZDKUXQJ GHU
JHQHWLVFKHQ5HVVRXUFHQYRQ6FKDIXQG=LHJHNRPELQLHUW
()6$ (XURSlLVFKH%HK|UGHIU/HEHQVPLWWHOVLFKHUKHLW
(+(&     (QWHURKlPRUUKDJLVFKH(VFKHULFKLDFROL
(,$     (Q]\P,PPXQR$VVD\
(0($     (XURSlLVFKH$U]QHLPLWWHODJHQWXU
(1'2*(1 LP.|USHUVHOEVWYRQLQQHQNRPPHQGLP.|USHULQQHUHQHQW
VWHKHQG
(1+$1&(5 JHQHWLVFKHV(OHPHQWGHVVHQ*HJHQZDUW ÄLQFLV3RVLWLRQ³GLH
HXNDU\RQWLVFKH7UDQVNULSWLRQVWLPXOLHUHQNDQQ'LHHQWVSUH
FKHQGHQ6HTXHQ]HQVLQGFDELVESODQJXQGNRPPHQ
XDLQYLUDOHQ'1$0ROHNOHQYRU
(3,*(120 %HUHLFKH LP *HQRP GHUHQ &\WRVLQ%DVHQ PLWWHOV 0HWK\OLH
UXQJPRGLIL]LHUWZXUGHQ
(3,620 H[WUDFKURPRVRPDOHV JHQHWLVFKHV (OHPHQW PHLVW V\QRQ\P
PLWGHP%HJULIIÄ3ODVPLG³YHUZHQGHW
(6 HPEU\RQDOH6WDPP]HOOHQHPEU\RQLFVWHPFHOOV
(67V H[SUHVVHGVHTXHQFHWDJVVLQG'1$$EVFKQLWWHGLH]XHLQHU
EHVWLPPWHQ=HLWLQHLQHPEHVWLPPWHQ*HZHEHDNWLYVLQGGK
GHUHQHQWKDOWHQH(UELQIRUPDWLRQ]XGLHVHU=HLWLQGLHVHP*H
ZHEHLQQHXH6XEVWDQ]HQXPJHVHW]WZLUG
(8.$5<217(1 3IODQ]HQXQG7LHUHPLW =HOOHQ GLH HLQHQ&KURPRVRPHQHQW
KDOWHQGHQ =HOONHUQ 1XFOHXV KDEHQ GHU VLFK GXUFK 0LWRVH
RGHU0HLRVHWHLOW
(9(17 %H]HLFKQXQJIUHLQHVSH]LILVFKHXQGIUHLQHQ*92FKDUDN
WHULVWLVFKH,QVHUWLRQHLQHV*HQNRQVWUXNWHV
(;2*(1 DXHUKDOEGHV.|USHUVYRQDXHQLQGHQ.|USHUHLQGULQJHQG
DXHUKDOEGHV2UJDQLVPXVHQWVWHKHQG
(;21 %HUHLFK HLQHV HXNDU\RQWLVFKHQ *HQV GHU EHU GLH P51$
H[SUHPLHUWZLUGXQGPHLVWHQV3URWHLQHNRGLHUW9HUVFKLHGHQH
([RQVVLQGGXUFK,QWURQVXQWHUEURFKHQ
(;35(66,21 KLHU *HQH[SUHVVLRQ 9RUJDQJ ]XU (U]HXJXQJ HLQHV*HQSUR
GXNWHV'LHVHU XPIDVVW GHQ 7UDQVIHU GHU ,QIRUPDWLRQ YRQ HL
QHPVSH]LILVFKHQ'1$$EVFKQLWWHLQHP*HQEHUGLH%RWHQ
51$P51$]XHLQHP5LERVRPZRHLQVSH]LILVFKHV3URWHLQ
V\QWKHWLVLHUWZLUG
)$%3 +HDUW )DWW\ $FLG%LQGLQJ 3URWHLQ )HWWVlXUHELQGHQGHV 3UR
WHLQGHV+HU]HQV
)$/ %XQGHVDQVWDOWIU/DQGZLUWVFKDIWLQ'HXWVFKODQG
)$66 )HGHUDWLRQRI$QLPDO6FLHQFH6RFLHWLHV
)'$ )RRGDQG'UXJ$GPLQLVWUDWLRQ  /HEHQVXQG$U]QHLPLWWHOEH
K|UGHGHU86$
),1*(535,17,1* $QDO\VHYHUIDKUHQ]XUJHQDXHQ,GHQWLIL]LHUXQJYRQ0DNURPROH
NOHQ1XNOHLQVlXUHQ3URWHLQHGLHGDEHLHQ]\PDWLVFKLQNOHL
QHUH 0ROHNOH 2OLJRQXNOHRWLGH 3HSWLGH JHVSDOWHQ ZHUGHQ
$QVFKOLHHQG HUIROJW GLH HOHNWURSKRUHWLVFKH RGHU FKURPDWR
JUDSKLVFKH7UHQQXQJVRZLHGHU1DFKZHLVGHU6SDOWSURGXNWH
),16     IRUHQVLFDOO\LQIRUPDWLYHQXFOHRWLGHVHTXHQFLQJ
),6+ IOXRUHVFHQFHLQVLWXK\EULGL]DWLRQ
)26% 7UDQVNULSWLRQVIDNWRU%GHU)26)DPLOLH
)281'(5 XUVSUQJOLFKHVNHLPWUDQVJHQHV7LHUGDVPLWWHOV7UDQVJHQHVH
HU]HXJWZXUGH
 
)5$*0(17,(581* KLHU 6SDOWXQJ GHU 1XNOHLQVlXUHPROHNOH LQ NOHLQHUH %UXFK
VWFNH
)5$0(6+,)7 9HUVFKLHEXQJGHV/HVHUDKPHQV/HVHUDVWHUVUHDGLQJ IUDPH
LQGHPHLQ1XNOHLQVlXUHPROHNODEJHOHVHQZLUG
)81&7,21$/)22' /HEHQVPLWWHOGLHEHUGLH(IIHNWHHLQHUDGlTXDWHQ(UQlKUXQJ
KLQDXV HLQH RGHU PHKUHUH =LHOIXQNWLRQHQ LP .|USHU SRVLWLY
EHHLQIOXVVHQ +LHUDXV HUJLEW VLFK HLQH 9HUEHVVHUXQJ GHU
*HVXQGKHLW XQG GHV :RKOEHILQGHQV XQG XQWHU 8PVWlQGHQ
HLQH9HUULQJHUXQJGHV(UNUDQNXQJVULVLNRVIUGHQ0HQVFKHQ
,KQHQ NRPPW HLQ SK\VLRORJLVFKHU RGHU JHVXQGKHLWOLFKHU =X
VDW]QXW]HQ]XGHUEHUGLH(IIHNWHGHUNODVVLVFKHQ1lKUVWRIIH
KLQDXVJHKW 'LHVH =XVDW]HIIHNWH XQWHUVFKHLGHQ VLFK DEHU
GHXWOLFKYRQGHQHQYRQ0HGLNDPHQWHQVRGDVVHLQHNODUH$E
JUHQ]XQJ ]XP $U]QHLPLWWHOVHNWRU EHVWHKW YJO *5$6+251
 (LQH UHFKWOLFK IHVWJHVFKULHEHQH 'HILQLWLRQ JLEW HV
]XU]HLWQXULQ-DSDQUHG
*$0(7(1 .HLP]HOOHQ HQWZHGHU 6SHUPDWR]RRQ]RHQ RGHU 2YXP
2YD %HL 6lXJHWLHUHQ LVW GDV PlQQOLFKH *HVFKOHFKW KHWH
URJDPHWLVFK;<XQGGDVZHLEOLFKHKRPRJDPHWLVFK;;%HL
9|JHOQ LVW GLH 6LWXDWLRQ XPJHNHKUW PlQQOLFKH 7LHUH ==
ZHLEOLFKH7LHUH=:
*'&K *HVHOOVFKDIW'HXWVFKHU&KHPLNHU
*(JH *HQHWLF(QJLQHHULQJJHQHWLFHQJLQHHUHG
*(1 '1$$EVFKQLWW DXI HLQHP &KURPRVRP GHU IU GLH %LOGXQJ
HLQHV 3URWHLQV EHQ|WLJW ZLUG 1HEHQ GHQ GLH 3URWHLQ]XVDP
PHQVHW]XQJ NRGLHUHQGHQ %HUHLFKHQ ([RQV HQWKlOW HU QRFK
HLQH 5HLKH DQGHUHU 5HJLRQHQ ZLH ]% 3URPRWRUHQ ,QWURQV
XQG7HUPLQDWRUHQ*HQHVLQGIXQNWLRQDOH(LQKHLWHQFKURPRVR
PDOHU'1$
*(1'(/(7,21 'HDNWLYLHUXQJYRUKDQGHQHU*HQH]%EHLÄ.QRFNRXW³*92
*(1(;35(66,21   6\QWKHVHHLQHVIXQNWLRQHOOHQ3URWHLQV
*(1)$50,1* (U]HXJXQJ YRQ ODQGZLUWVFKDIWOLFKHQ 3URGXNWHQ PLW +LOIH
WUDQVJHQHU 3IODQ]HQ XQG 7LHUH ]7 DXFK IU GLH (U]HXJXQJ
YRQSKDUPD]HXWLVFKQXW]EDUHQ3URWHLQHQRGHU3HSWLGHQLQGHU
0LOFKWUDQVJHQHU6lXJHWLHUHYHUZHQGHWHU%HJULII
*(1.$57( GLH3RVLWLRQYRQ*HQORFLDXI&KURPRVRPHQ
*(1.$66(77( HLJHQVWlQGLJ IXQNWLRQVIlKLJHU $EVFKQLWW HLQHV QDWUOLFKHQ
*HQV RGHU HLQHV 7UDQVJHQV GHU ]XPLQGHVW DXV 3URPRWRU
,QWURQ([RQXQG7HUPLQDWRU5HJLRQEHVWHKW
*(1./21,(581* HLQH 0HWKRGH 0LNURRUJDQLVPHQ IU GLH 3URGXNWLRQ YRQ 0LO
OLRQHQ LGHQWLVFKHU .RSLHQ HLQHU EHVWLPPWHQ '1$5HJLRQ
HLQ]XVHW]HQ
*(1/2&86 GLH3RVLWLRQHLQHV*HQVDXIHLQHP&KURPRVRP
*(120 JHVDPWHVJHQHWLVFKHV0DWHULDOHLQHV2UJDQLVPXV
*(120+$&.,1* DXFK'1$+DFNLQJ EH]HLFKQHW GHQ3UR]HVVGHU(QWVFKOV
VHOXQJHLQHV*HQRPV
*(120,&,035,17,1* JHQRPLVFKH3UlJXQJHOWHUOLFKHU*HQHGXUFK0HWK\OLHUXQJYRQ
'1$%DVHQ &\WRVLQ EHL (XNDU\RQWHQ E]Z $GHQLQ EHL
3URNDU\RQWHQ RGHU GXUFK $FHW\OLHUXQJ E]Z 0HWK\OLHUXQJ
YRQ +LVWRQSURWHLQHQ GHV &KURPDWLQV 'LHVH 9HUlQGHUXQJHQ
VLQGUHYHUVLEHOXQGZHUGHQEHL:HLWHUJDEHGHU(UELQIRUPDWLRQ
DQGLHQlFKVWH*HQHUDWLRQGXUFKQHXHJHVFKOHFKWVVSH]LILVFKH
0RGLILNDWLRQHQHUVHW]W3$8/6(1XQG:$/7(5:,1.

*(120,. 8QWHUVXFKXQJ DOOHU *HQH HLQHU $UW VRZLH GHU 0HFKDQLVPHQ
LKUHU,QWHUDNWLRQHQXPGLH&KDUDNWHULVWLNDHLQHU$UWKHUYRU]X
UXIHQ*HQRPLFV*HQRPIRUVFKXQJ
*(120,6&+(5./21 HLQ'1$)UDJPHQWGDVGLUHNWDXV]HOOXOlUHU'1$JHZRQQHQ
ZXUGH XQG QLFKW DXV GHU %RWHQ51$ P51$ GHU EOLFKHQ
4XHOOHIUF'1$.ORQH
*(127<3 GLH IU HLQHQ 2UJDQLVPXV FKDUDNWHULVWLVFKH $XVVWDWWXQJ PLW
*HQHQXQGJHQHWLVFKHQ(OHPHQWHQ
 
*(13+$50,1* (U]HXJXQJ YRQ SKDUPD]HXWLVFK QXW]EDUHQ 3URWHLQHQ RGHU
3HSWLGHQ LQ WUDQVJHQHQ 6lXJHWLHUHQ RGHU 3IODQ]HQ .RPEL
QDWLRQYRQ3KDUPDFHXWLFDOVXQG)DUPLQJDXFKDOV0ROHFXODU
)DUPLQJEH]HLFKQHW
*(175$16)(5 (LQVFKOHXVXQJ YRQ '1$ LQ =HOOHQ QHXHV DUWHLJHQHV RGHU
DUWIUHPGHV(UEJXW

Genomforschungsprogramme 
$*(1$( $QDO\VH GHV*HQRPHV GHV $LPDX[ ¶(OHYDJH IUDQ]|VLVFKHV
GHP)8*$72HQWVSUHFKHQGHV)|UGHUSURJUDPP
%290$3   *HQRPDQDO\VH5LQG'HXWVFKODQG$'5,$'5,,
&KHPLVFKH*HQRPLN 0RGXOLHUXQJ GHU *HQSURGXNWH 3URWHLQH GXUFK FKHPLVFKH
6XEVWDQ]HQ 03*=HQWUXP &KHPLVFKH *HQRPLN LQ 'RUW
PXQG
'+*3    'HXWVFKHV+XPDQ*HQRP3URMHNW
)%)    *HQRPDQDO\VHSURMHNWGHV)|UGHUYHUHLQV%LRWHFK
QRORJLHIRUVFKXQJH9
(5$ (XURSlLVFKHV1HW]ZHUN]XU3IODQ]HQJHQRPIRUVFKXQJ
)8*$72 )XQNWLRQHOOH*HQRPDQDO\VHLPWLHULVFKHQ2UJDQLVPXV
*$%,    *HQRP$QDO\VHLPELRORJLVFKHQ6\VWHP3IODQ]H
*HQR0,.   *HQRPDQDO\VHYRQ0LNURRUJDQLVPHQ
*HQR3ODQWH )UDQ]|VLVFKHV*HQRPIRUVFKXQJVSURJUDPPIU3IODQ]HQ
+8*2    XPDQ*HQRPH2UJDQL]DWLRQ
+*3    +XPDQ*HQRP3URMHNW
,&*6& ,QWHUQDWLRQDO&KLFNHQ*HQRPH6HTXHQFLQJ&RQVRUWLXP
/$%*3 /DFWLF $FLG %DFWHULD *HQRPH 3URMHFW GHV -RLQW *HQRPH
,QVWLWXWH XQG GHV /DFWLF $FLG %DFWHULD *HQRPH &RQVRUWLXP
/$%&*-)RRG6FL69)06)06
3,*0$3   *HQRPDQDO\VH6FKZHLQ
3,*1(7   (XURSHDQ1HWZRUNIRU3LJ*HQRPLFV
 3*3    3HUVRQDO*HQRPH3URMHFWLQGLYLGXHOOH6HTXHQ]LH
UXQJYRQ3DWLHQWHQ'1$

*)$3 VDXUHV*OLDIDVHUSURWHLQ%HVWDQGWHLOYRQ%6(5LVLNRJHZHEH
*)3 JUHHQIOXRUHVFHQWSURWHLQ
*I7 *HVHOOVFKDIWIU7LHU]XFKWZLVVHQVFKDIW
*+ JURZWKKRUPRQH:DFKVWXPVKRUPRQ
P*+ PXULQHV*+YRQGHU0DXV
K*+ KXPDQHV*+YRP0HQVFKHQ
S*+ SRUFLQHV*+YRP6FKZHLQ
E*+ ERYLQHV*+YRP5LQG
R*+ RYLQHV*+YRP6FKDI
F*+ FDSULQHV*+YRQGHU=LHJH
*,' $ENU]XQJIUGLH=HLWVFKULIWÄ*HQHWKLVFKHU,QIRUPDWLRQVGLHQVW³
*0JP    HQHWLFDOO\PRGLILHG
*212620(1 *HVFKOHFKWVFKURPRVRPHQ;<
JY*9 JHQWHFKQLVFKYHUlQGHUW
JY02 JHQWHFKQLVFKYHUlQGHUWHU0LNURRUJDQLVPXV
*93 *HQWHFKQLVFKYHUlQGHUWH3IODQ]HQ
+$& KXPDQDUWLILFLDOFKURPRVRPH
+$3/2,' =HOOHPLWHLQHPHLQIDFKHQ&KURPRVRPHQVDW]ZLHLQHLQHU(L
RGHU6SHUPLHQ]HOOHRGHU%DNWHULXP
+$3/27<3 JHQHWLVFKH .RQVWUXNWLRQ HLQHV ,QGLYLGXXPV LQ %H]XJ DXI HLQ
$OOHORGHUPHKUHUH$OOHOH
+$837*(1    *HQGHVVHQNDXVDOH:LUNXQJEHNDQQWLVW
+(0,=<*27( EH]LHKWVLFKDXI*HQHXQG*HQORFLGLHQXUHLQPDOLP*HQRW\S
YRUKDQGHQ VLQG >]% DXI GHP ;&KURPRVRP LQ PlQQOLFKHQ
=HOOHQ;<@
+(3 +XPDQHV(SLJHQRPSURMHNW
+(7(523/$60,( $XIWUHWHQ YHUVFKLHGHQHU &\WRSODVPHQEHVWDQGWHLOH LQVEHVRQ
GHUHYHUVFKLHGHQHU0LWRFKRQGULHQ
 
+(7(52=<*27( ,QGLYLGXXP PLW HLQHP 3DDU YHUVFKLHGHQHU $OOHOH HLQHV EH
VWLPPWHQ*HQV
+,6721 EDVLVFKH FKURPRVRPDOH 3URWHLQH LQ &KURPRVRPHQ YRQ (X
NDU\RWHQ
+,9 KXPDQLPPXQRGHILHQF\YLUXV
+202=<*27( ,QGLYLGXXP PLW HLQHP 3DDU LGHQWLVFKHU $OOHOH HLQHV EH
VWLPPWHQ*HQV
+<%5,',6,(581* =XVDPPHQODJHUXQJ NQVWOLFK JHWUHQQWHU 1XNOHLQVlXUH
PROHNOH EHU :DVVHUVWRIIEUFNHQ ]ZLVFKHQ GHQ NRPSOH
PHQWlUHQ%DVHQ ]X'RSSHOVWUlQJHQ '1$'1$'1$51$
XQG51$51$+\EULGH
,') ,QWHUQDWLRQDO'DLU\)HGHUDWLRQ
,(76 ,QWHUQDWLRQDO(PEU\R7UDQVIHU6RFLHW\
,+*6& ,QWHUQDWLRQDO+XPDQ*HQRPH6HTXHQFLQJ&RQVRUWLXP
,0)     ,QWUDPXVNXOlUHV)HWW
,035,17,1*JHQRPLVFKHV XQWHUVFKLHGOLFKH([SUHVVLRQHLQHV$OOHOVRGHUFKURPRVRPDOHQ
$EVFKQLWWV MH QDFK HOWHUOLFKHU +HUNXQIW ]% GXUFK XQWHU
VFKLHGOLFKH0HWK\OLHUXQJGHU'1$%DVHQ
,06 LPPXQRPDJQHWLFVHSDUDWLRQ
,1'(/6 ]XVDPPHQIDVVHQGHU %HJULII GHU 0ROHNXODUJHQHWLNHU IU HYR
OXWLRQlUH JHQRPLVFKH 9HUlQGHUXQJHQ GXUFK ,QVHUWLRQHQ XQG
'HOHWLRQHQ
,16(57,21 KLHU (LQIJHQ YRQ *HQVHTXHQ]HQ E]Z HLQJHVFKREHQHV
FKURPRVRPDOHV0DWHULDOQLFKWKRPRORJHU+HUNXQIW
,16(57,216)5(48(1= +lXILJNHLW GHU ,QVHUWLRQ LQ GDV :LUWVJHQRP E]Z GLH
:LUWV]HOOHQ
LQVLOLFR GHU%HJULIIFKDUDNWHULVLHUW5HDNWLRQHQE]Z$EOlXIHGLHLQGHU
&RPSXWHUVLPXODWLRQ XQWHU 9HUZHQGXQJ YRQ VSH]LHOOHQ
3URJUDPPHQE]Z$OJRULWKPHQVWDWWILQGHQ
LQVLWX Z|UWOLFK ÄLQ RULJLQDOHU /DJH³ EHGHXWHW LQ HLQHU =HOOH RGHU
HLQHP2UJDQLVPXV
,17(*5$7,21 KLHU (LQEDXHLQHV'1$)UDJPHQWHV LQ HLQ DQGHUHV ]XPHLVW
JU|HUHV'1$0ROHNORGHULQHLQ&KURPRVRP
,175$%2',(6 LQWUD]HOOXOlUH$QWLN|USHU
,17521 $EVFKQLWW DXI HLQHP HXNDU\RQWLVFKHQ *HQ GHU HLQHQ
NRGLHUHQGHQ%HUHLFK([RQXQWHUEULFKW
LQYLWUR Z|UWOLFK ³LP*ODV´EHGHXWHW LP5HDNWLRQVJHIlXQGQLFKW LQ
HLQHU=HOOHRGHUHLQHP2UJDQLVPXV
LQYLYR Z|UWOLFKÄLP/HEHQ³EHGHXWHWXQWHUQDWUOLFKHQ%HGLQJXQJHQ
LQHLQHU=HOOHRGHUHLQHP2UJDQLVPXV
,6 ,QVHUWLRQVVHTXHQ]
,6$$ ,QWHUQDWLRQDO 6HUYLFH IRU WKH $FTXLVLWLRQ RI $JULELRWHFK
$SSOLFDWLRQV
,665 LQWHUVLPSOHVHTXHQFHUHSHDWV
.$1','$7(1*(1   *HQIUGHVVHQNDXVDOH:LUNXQJ+LQZHLVHEHVWHKHQ
.$66(77( JHQWHFKQLVFKHLQJHIJWH'1$6HTXHQ]GLHH[SUHPLHUWZLUG
.ES .LOREDVHQSDDUH%DVHQSDDUH
./21 0LNURELRORJLH.RORQLHJHQHWLVFKHLQKHLWOLFKHU=HOOHQGLHVLFK
YRQHLQHUHLQ]LJHQ=HOOHDEOHLWHQ%5(0  HLQ.ORQ LVW
HLQH XQJHVFKOHFKWOLFK DXV HLQHP 0XWWHURUJDQLVPXV HQWVWDQ
GHQHHUEJOHLFKH1DFKNRPPHQVFKDIW
./21(1±UHSURGXNWLYHV (UVWHOOXQJ YRQ /HEHZHVHQ DXV HLQHU HQWNHUQWHQ (L]HOOH XQG
GHP =HOONHUQ GHU VRPDWLVFKHQ =HOOH HLQHV 6SHQGHUV EHU
6FKZDQJHUVFKDIW E]Z 7UlFKWLJNHLW QDFK ,PSODQWDWLRQ GHU
%ODVWR]\VWHLQGLH*HElUPXWWHU
./21(1±WKHUDSHXWLVFKHV 1XW]XQJ YRQ DGXOWHQ RGHU HPEU\RQDOHQ 6WDPP]HOOHQ E]Z
YRQHQWNHUQWHU(L]HOOHXQG=HOONHUQDXVVRPDWLVFKHU=HOOHGHV
3DWLHQWHQ]XU7KHUDSLHHLQHU.UDQNKHLW
./21,(581* 9RUJDQJXPHLQH*UXSSHLGHQWLVFKHU,QGLYLGXHQ=HOOHQRGHU
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EHUWUDJHQZHUGHQVROO
.203(7,7,9 KLHU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SDDUXQJ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KDQGHQ
.216758.7 %ORFN YRQ 1XNOHRWLGHQ *HQNDVVHWWH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/35$3'    ORQJSULPHUUDQGRPDPSOLILHGSRO\PRUSKLF'1$
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0ES 0HJDEDVHQSDDUH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PROHNXODUHQ 9HUELQGXQJHQ 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 JURH JHQRPLVFKH 5HJLRQ
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5h/,&.( 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HVEHVWHKW
DXV'1$GLHXPHLQ2NWDPHUDXVYLHUYHUVFKLHGHQHQ+LVWRQ
SURWHLQHQJHZLFNHOWLVW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
18./(27,' HLQ]HOQHU PRQRPHUHU %DXVWHLQ GHU DOV 3RO\QXNOHRWLG GLH
1XNOHLQVlXUHQDXIEDXW
1875$&(87,&$/6 VLQG3UlSDUDWHPLW LVROLHUWHQWHLOZHLVHFKHPLVFKUHLQHQKRFK
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YJO*5$6+251
1875,*(120,&6 $QZHQGXQJGHU*HQRPWHFKQRORJLHLP1DKUXQJVXQG)XWWHU
PLWWHOEHUHLFK
2(&' 2UJDQLVDWLRQ IU ZLUWVFKDIWOLFKH =XVDPPHQDUEHLW XQG
(QWZLFNOXQJGHU812LQ3DULV
3$& 3DEJHOHLWHWHNQVWOLFKH&KURPRVRPHQ
3&5     3RO\PHUDVHFKDLQUHDFWLRQ3RO\PHUDVH.HWWHQUHDNWLRQ
''3&5   'LIIHUHQ]LDOGLVSOD\SRO\PHUDVHFKDLQUHDFWLRQ
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3ULPHU*HPLVFK
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3&5PLW]ZHL3ULPHUSDDUHQ
03&5 0XOWLSOH[3&5 3&5 PLW PHKU DOV ]ZHL 3ULPHUSDDUHQ ]XU
VLPXOWDQHQ$QDO\VHYHUVFKLHGHQHU'1$6HTXHQ]HQ
0573&5 0XOWLSOH[5HDO7LPH3&5
PVQ3&5 PXOWLSOH[VHPLQHVWHG3&5
Q3&5 QHVWHG 3&5 YHUVFKDFKWHOWH 3&5 3&5 PLW HLQHP LQQHUHQ
XQGHLQHPlXHUHQ3ULPHUSDDU
4&573&5 4XDQWLWDWLYH &RPSHWLWLYH 5HYHUVH 7UDQVFULSWLRQ3RO\PHUDVH
&KDLQ5HDFWLRQ
 4573&5   4XDQWLWDWLYH5HDO7LPH3&5
 5(33&5   UHSHWLWLYHH[WUDJHQHSDOLQGURPLVFKH3&5
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573&5 UHYHUVH WUDQVFULSWLRQSRO\PHUDVH FKDLQ UHDFWLRQ RIW DXFK IU
5HDO7LPH3&5YHUZHQGHW
UW3&5 UHDOWLPH RGHU 5HDO7LPH 3&5 0h/+$5'7  VFKOlJW
]XU $EJUHQ]XQJ YRQ GHU JOHLFKODXWHQGHQ $ENU]XQJ IU UH
YHUVHWUDQVFULSWLRQ3&5YRUEHLGHUUHDOWLPH3&5GDV.U]HO
57'3&5IU³UHDOWLPHGHWHFWLRQ3&5´]XYHUZHQGHQ
UW573&5   UHDOWLPHUHYHUVHWUDQVFULSWLRQ3&5
UW43&5   UHDOWLPHTXDQWLWDWLYH3&5
6,1(3&5   3&5YRQÄVKRUWLQWHUVSHUVHGUHSHWLWLYHHOHPHQWV³
613&5VQ   VHPLQHVWHG3&5KDOEYHUVFKDFKWHOW3ULPHU
3)*( 3XOV)HOG*HO(OHNWURSKRUHVH
3*92 3URGXNWHDXV*92
3+b127<3 GLH QDFK DXHQ KLQ LQ (UVFKHLQXQJ WUHWHQGH JHQHWLVFKH
$XVVWDWWXQJHLQHV2UJDQLVPXV
3+$*(1    9LUHQGLH%DNWHULHQEHIDOOHQ%DNWHULRSKDJHQ
3/$60,' ULQJI|UPLJH GRSSHOVWUlQJLJH '1$0ROHNOH GLH IDVW DXV
VFKOLHOLFK LQ %DNWHULHQ YRUNRPPHQ VLFK H[WUDFKURPRVRPDO
UHSOL]LHUHQDEHUDXFK LQGDV%DNWHULHQFKURPRVRPLQWHJULHUHQ
N|QQHQ
3/$60,1 SURWHRO\WLVFKHV(Q]\PGDVLQ%OXWXQG0LOFKYRUNRPPW
3/$60,12*(1   SURWHRO\WLVFKLQDNWLYH9RUVWXIHGHV3ODVPLQV
3/(,27523,( *HQZLUNXQJPLWPXOWLSOHU VFKHLQEDU XQ]XVDPPHQKlQJHQGHU
SKlQRW\SLVFKHU ([SUHVVLRQ :LUNXQJ HLQHV *HQV DXI YHU
VFKLHGHQH0HUNPDOH
31$ V\QWKHWLVFKH3HSWLGQXNOHLQVlXUHQ
32/<0(5$6( *UXSSH YRQ (Q]\PHQ GLH GLH 6\QWKHVH YRQ 1XNOHLQVlXUHQ
NDWDO\VLHUHQ LQ GHU 3&5 ZHUGHQ WKHUPLVFK UHODWLY VWDELOH
9DULDQWHQJHQXW]W
32/<0253+,6086 .RPPHQ LQ HLQHU 3RSXODWLRQ PXOWLSOH IXQNWLRQHOOH $OOHOH YRU
GLH DOWHUQDWLYH $NWLYLWlWHQ GDUVWHOOHQ XQG QLFKW GHQ 9HUOXVW
RGHU*HZLQQHLQHU)XQNWLRQVSULFKWPDQEHLHLQHU+lXILJNHLW
YRQPHKUDOVYRQJHQHWLVFKHP3RO\PRUSKLVPXV
35,0(5 6WDUWHU HLQ]HOVWUlQJLJHV2OLJRQXNOHRWLG GDV ]X HLQHU HLQ]HO
VWUlQJLJHQ1XNOHLQVlXUHNRPSOHPHQWlUH6HTXHQ]HQDXIZHLVW
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3U3     3ULRQHQSURWHLQ
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
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UDVFKH $PSOLILNDWLRQ GHU
(QGHQYRQF'1$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
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51$     5LERQXNOHLQVlXUH
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3 Transgene Tiere 
'HU%HJULIIÄWUDQVJHQ³LVWHUVWPDOVYRQ*25'21XQG58''/(LQ9HUELQGXQJ
PLW 0lXVHQ YHUZHQGHW ZRUGHQ LQ GHUHQ *HQRP IUHPGHV JHQHWLVFKHV 0DWHULDO
HLQJHEUDFKW ZXUGH )U GLH 'HILQLWLRQ ÄWUDQVJHQHU 7LHUH³ ZRPLW LQ GHU 5HJHO
WUDQVJHQH:LUEHORGHU6lXJHWLHUHJHPHLQWVLQGLVWHVVLQQYROO]XZLVVHQGDVVGDV
(UEJXW YLHOHU 9HUWHEUDWHQ '1$6HTXHQ]HQ HQWKlOW GLH JURH bKQOLFKNHLW ]X
5HWURYLUHQDXIZHLVHQXQGGLHZDKUVFKHLQOLFKDXISK\ORJHQHWLVFKZHLW]XUFNOLHJHQGH
,QIHNWLRQVHUHLJQLVVH ]XUFN]XIKUHQ VLQG 5h/,&.(  (LQH QDWUOLFKH
$XIQDKPHIUHPGHU'1$LQVRPDWLVFKH=HOOHQNDQQDXFKEHUGHQ9HUGDXXQJVWUDNW
HUIROJHQ '2(5)/(5 XD  VRZLH 6&+8%%(57 XD  ZLHVHQ EHL
/DERUPlXVHQ QDFK RUDOHU $SSOLNDWLRQ YRQ '1$7HVWPROHNOHQ LQ .HUQHQ XQG
&KURPRVRPHQ YRQ SHULSKHUHQ /HXNR]\WHQ DXV /HEHU XQG 0LO] XQYHUGDXWH
)UDJPHQWH GHU 7HVW'1$ ELV ]X HLQHU*U|H YRQ  ES QDFK =XU$EJUHQ]XQJ
YRQ GLHVHU QXWULWLYHQ XQG GHU HYROXWLRQlU EHGLQJWHQ $XIQDKPH DUWIUHPGHU '1$
$EVFKQLWWH LQ GHQ :LUWVN|USHU $NTXLVLWLRQ EH]HLFKQHW PDQ QDFK 3$/0,7(5 XQG
%5,167(5  QXU VROFKH2UJDQLVPHQDOV transgen *92 EHL GHQHQHLQH LQ
YLWUR UHNRPELQLHUWH XQG H[SHULPHQWHOO EHUWUDJHQH '1$6HTXHQ] VWDELO LQ GDV
:LUWVJHQRP LQWHJULHUW LVW XQG YHUHUEW ZLUG +LQVLFKWOLFK GHU ,QWHJUDWLRQ GHU )UHPG
'1$ LQ GDV :LUWVJHQRP XQWHUVFKHLGHQ GLH 0ROHNXODUELRORJHQ ]ZLVFKHQ ÄQLFKW
KRPRORJHU KHWHURORJHU LOOHJLWLPHU '1$5HNRPELQDWLRQ³ XQG ÄKRPRORJHU '1$
5HNRPELQDWLRQ³,Q3URNDU\RQWHQXQG+HIHEHUZLHJWGLHKRPRORJHXQGLQ=HOOHQDXV
(XNDU\RQWHQ GLH QLFKWKRPRORJH5HNRPELQDWLRQ'HU EHL GHU(U]HXJXQJ WUDQVJHQHU
7LHUH DQJHVWUHEWH (LQEDX YRQ )UHPG'1$ DQ HLQHQ EHVWLPPWHQ /RFXV GHU:LUWV
'1$ PLW LGHQWLVFKHQ 6HTXHQ]HQ KRPRORJH OHJLWLPH 5HNRPELQDWLRQ LVW EHL
6lXJHWLHUHQ HLQ VWDWLVWLVFK VHOWHQHV (UHLJQLV FD   0,12/  'LH
PROHNXODUHQ0HFKDQLVPHQGHU ,QWHJUDWLRQ ,QVHUWLRQQHXHU OLQHDUHURGHU]LUNXODUHU
'1$6HTXHQ]HQ LQ HLQ 6lXJHWLHUJHQRP VLQG QDFK ZLH YRU *HJHQVWDQG LQWHQVLYHU
)RUVFKXQJ 5h/,&.(  :HLWHUKLQ XQWHUWHLOW GLH 0ROHNXODUELRORJLH GLH
WUDQVJHQHQ2UJDQLVPHQ
QDFK GHU +RPRJHQLWlW GHU ,QWHJUDWLRQVYHUWHLOXQJ %LOGXQJ YRQ 7LHUHQ PLW
XQWHUVFKLHGOLFKHQ$QWHLOHQGHU7UDQVJHQH LQGHQ2UJDQHQ*HZHEHQRGHU=HOOHQ
]%.HLPEDKQ]HOOHQGLHDOVJHQHWLVFKH0RVDLNHEH]HLFKQHWZHUGHQ -HQDFK
=HOODUWZLUG]ZLVFKHQsomatischem XQGKeimbahn-Gentransfer XQWHUVFKLHGHQ
1XUEHL OHW]WHUHP LVW HLQH VWDELOH9HUHUEXQJGHV7UDQVJHQVP|JOLFK+RPRJHQH
WUDQVJHQH7LHUHVLQGKHPL]\JRWQLFKWKHWHUR]\JRWRGHUVHOWHQHUKRPR]\JRW
QDFK GHP =\JRWLHJUDG GHU ,QVHUWLRQVVWHOOHhemizygote 7LHUH GLH QXU LQ HLQHP
6WUDQJGHU'1$'RSSHOKHOL[GLHWUDQVJHQH6HTXHQ]HQWKDOWHQXQGhomozygote
GLHGLHWUDQVJHQH,QVHUWLRQLQEHLGHQ6WUlQJHQEHVLW]HQ
QDFK GHU $Q]DKO LQWHJULHUWHU LGHQWLVFKHU 7UDQVJHQH LQ ,QGLYLGXHQ PLW QXU HLQHU
.RSLHLP*HQRPRGHUVROFKHQGLHPHKUHUHPHLVWDOV7DQGHPJHNRSSHOWH.RSLHQ
&RQFDWHPHUHHQWKDOWHQ
QDFK GHU $Q]DKO XQWHUVFKLHGOLFKHU 7UDQVJHQH GLH LQ HLQ 7LHUJHQRP LQWHJULHUW
ZHUGHQHLQIDFKRGHUGRSSHOWE]ZPHKUIDFKWUDQVJHQH2UJDQLVPHQ

'LH (IIHNWLYLWlW GHU 7UDQVJHQHVH ZLUG DEHU OHW]WOLFK DQKDQG YRQ ]ZHL DQGHUHQ
=LHOJU|HQEHZHUWHW
 VWDELOH9HUHUEXQJGHV7UDQVJHQVEHU*HQHUDWLRQHQ
 8PIDQJXQG6WDELOLWlWGHU*HQH[SUHVVLRQ

'LH %HXUWHLOXQJ GHU 9HUHUEEDUNHLW HUIROJW DQ GHQ WUDQVJHQHQ 1DFKNRPPHQ GLH
LQIROJH XQWHUVFKLHGOLFKHU ,QWHJUDWLRQVRUWH MHZHLOV HLQH HLJHQH /LQLH EHJUQGHQ 'LH
 
,QWHJUDWLRQLQGDV)RXQGHUJHQRPXQGGLH9HUHUEXQJGHVWUDQVJHQHQ.RQVWUXNWHVDQ
GLH1DFKNRPPHQZLUGGXUFKHWDEOLHUWH6FKXW]PHFKDQLVPHQGHV6lXJHUJHQRPVJH
JHQ H[RJHQH'1$6HTXHQ]HQ GH QRYR'1$0HWK\OLHUXQJ+LVWRQ'HDFHW\OLHUXQJ
0RGLILNDWLRQ GHU &KURPDWLQVWUXNWXU JHQRPLVFKHV ,PSULQWLQJ ,QDNWLYLHUXQJ YRQ
7UDQV*HQHQGXUFK&R6XSSUHVVRUHQHUVFKZHUW
'HU 3KlQRW\S WUDQVJHQHU 1DFKNRPPHQ GHUHQ (OWHUQ PLWWHOV 9RUNHUQLQMHNWLRQ HU
]HXJW ZXUGHQ VWHOOW VLFK DOV GDV (UJHEQLV GHU :LUNXQJ YRQ JHQHWLVFKHQ ]%
SOHLWURSH*HQZLUNXQJHQXQGQLFKWJHQHWLVFKHQ)DNWRUHQGDU$EE

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Abbildung 1: (LQIOXVVIDNWRUHQDXIGHQ3KlQRW\SWUDQVJHQHU7LHUHEHLGHU9RUNHUQ
LQMHNWLRQ5h/,&.(XQG0(57(165h/,&.(

'LH ([SUHVVLRQVPXVWHU XQG QLYHDXV WUDQVJHQHU 6HTXHQ]HQ ZHUGHQ YRP ,QWHJUD
WLRQVRUW3RVLWLRQVHIIHNWHGKYRPXPJHEHQGHQ&KURPDWLQEHHLQIOXVVW1DFK5h
/,&.(N|QQHQVLHVLFKPRGLIL]LHUHQGDXIGLH7UDQVJHQDNWLYLWlWDXVZLUNHQ
 ,QWHJUDWLRQLQGHU1lKHHLQHVDNWLYHQHQGRJHQHQ/RFXVGHUGXUFKVRJHQDQQWH
7UDQVNULSWLRQVLQWHUIHUHQ] GDV ([SUHVVLRQVPXVWHU GHV 7UDQVJHQV Y|OOLJ ]X
XQWHUGUFNHQRGHU]XYHUlQGHUQYHUPDJ
 ,QWHJUDWLRQLQ&KURPRVRPHQEHUHLFKHPLWJHQRPLVFKHQ,PSULQWLQJ
 ,QWHJUDWLRQLQGHU1lKHYRQ&KURPRVRPHQDEVFKQLWWHQLQGHQHQNHLQH7UDQVNULS
WLRQVWDWWILQGHWKHWHURFKURPDWLVFKH%HUHLFKHXQG
 ,QWHJUDWLRQLQGDV;RGHU<&KURPRVRP
,P GHXWVFKHQ 6SUDFKUDXP HUVFKLHQHQ 0RQRJUDSKLHQ ]X WUDQVJHQHQ 7LHUHQ YRQ
6&+(1.(//2+1(5XDVRZLH5h/,&.(

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
3.1 Transgene Modelltiere
0RGHOOWLHUH WUDJHQZHVHQWOLFK ]XU(UIRUVFKXQJJHQHWLVFK EHGLQJWHU RGHU GXUFK8P
ZHOW,QWHUDNWLRQHQ KHUYRUJHUXIHQHU (UNUDQNXQJHQ GHV0HQVFKHQ EHL 'LH SK\VLROR
JLVFKHbKQOLFKNHLW]XP0HQVFKHQXQGHLQNXU]HV*HQHUDWLRQVLQWHUYDOOSUlGHVWLQLHUHQ
EHVRQGHUV GLH /DERUPDXV 0XV PXVFXOXV DOV 0RGHOORUJDQLVPXV IU 6lXJHWLHUH
5h/,&.(  %$8(5 XD  ZLHVHQ GDUDXI KLQ GDVV GDV XUVSUQJOLFKH
ZLVVHQVFKDIWOLFKH.RQ]HSWGHVWUDQVJHQHQ7LHUPRGHOOVXPYLHOH*HVLFKWVSXQNWHXQG
0|JOLFKNHLWHQ HUZHLWHUW ZHUGHQ PXVV =HOOOLQLHQ XQG NXOWXUHQ 0lXVH 5DWWHQ
+DPVWHU.DQLQFKHQ)LVFKH)U|VFKH,QVHNWHQVRZLH1HPDWRGHQDEHUDXFK*HIO
JHO 6FKZHLQH 6FKDIH =LHJHQ XQG VHOEVW 5LQGHU GLHQHQ LQ YLHOHQ )RUVFKXQJVEH
UHLFKHQYRQ0HGL]LQXQG%LRORJLHDOVWUDQVJHQH0RGHOORUJDQLVPHQ(QWZLFNOXQJVELR
ORJLH+XPDQJHQHWLN,PPXQRORJLH,PPXQJHQHWLN1HXURJHQHWLN(UIRUVFKXQJQHX
URGHJHQHUDWLYHU(UNUDQNXQJHQ2QNRORJLH3DWKRORJLH3KDUPDNRORJLH3K\VLRORJLH
UHSURGXNWLYH (QGRNULQRORJLH 7R[LNRORJLH 9HUKDOWHQV XQG =HOOIRUVFKXQJ 6&+(1
.(/0217$*5h/,&.(6&+:$%+(55/,1*
(UVWPLW+LOIHWUDQVJHQHU0RGHOOWLHUHZDUHVP|JOLFKZHVHQWOLFKH*HVHW]PlLJNHLWHQ
GHU*HQUHJXODWLRQLQYHUVFKLHGHQHQ2UJDQLVPHQ]XYHUVWHKHQ6HOEVWGLHPROHNXODU
JHQHWLVFKH7LHU]XFKWIRUVFKXQJYHUZHQGHWLQ]ZLVFKHQWUDQVJHQH0RGHOOWLHUH'LH7D
EHOOHYHUPLWWHOWHLQHhEHUVLFKWEHUGLH1XW]XQJYRQWUDQVJHQHQ0RGHOOWLHUHQLQGHU
7LHUSURGXNWLRQVIRUVFKXQJ

'RNXPHQWDWLRQHQ]XWUDQVJHQHQ0RGHOOWLHUHQN|QQHQGHP,QWHUQHWHQWQRPPHQZHU
GHQ 6,.256., XQG 3(7(56  ]% GHU 7%$6('DWHQEDQN KWWS
ZZZMD[RUJWEDVH:2<&+,. XD  'D GLH $XVZLUNXQJHQ GHV*HQWUDQVIHUV
DXI GDV QDWLYH *HQRP YRQ0RGHOOWLHUHQ QLFKW YROOVWlQGLJ YRUKHUVDJEDU VLQG PXVV
DXVHWKLVFKHQ*UQGHQHLQHVRUJIlOWLJH%HXUWHLOXQJGHUWUDQVJHQHQ/LQLHQGXUFK:LV
VHQVFKDIWOHUYRUJHQRPPHQZHUGHQGLHKLHUIUDEHUDXFK]XU=XFKWXQG+DOWXQJYRQ
/DERUWLHUHQ GLH QRWZHQGLJH(UIDKUXQJ DXIZHLVHQ 0(57(16XQG5h/,&.( 
 9HUIDKUHQ ]XP*HQWUDQVIHU 7UDQVJHQHVH EHL 7LHUHQ VLQG LQ GHU 7DEHOOH 
]XVDPPHQJHIDVVW 5h/,&.(  HU|UWHUW LQ VHLQHU 0RQRJUDSKLH GLH 3UREOHPH
YRQ YHUVFKLHGHQHQ *HQWUDQVIHUPHWKRGHQ DP %HLVSLHO GHV 0RGHOOWLHUV 0DXV 'LH
hEHUWUDJXQJYRQ,QYLWURUHNRPELQLHUWHQH[RJHQHQ'1$6HTXHQ]HQLQGLH.HLPEDKQ
YRQ6lXJHWLHUHQHUIROJWHELVKHUYRUUDQJLJGXUFKGLH7HFKQLNGHU9RUNHUQLQMHNWLRQ%HL
GHU 9RUNHUQLQMHNWLRQ LVW GHU (QWZLFNOXQJVVWDQG GHV (PEU\RV ]XP =HLWSXQNW GHU
,QWHJUDWLRQ GHU WUDQVJHQHQ '1$ GDIU PDJHEOLFK ]X ZHOFKHP $QWHLO GLH VRPD
WLVFKHQ XQG GLH .HLP]HOOHQ HLQHV )RXQGHUV GDV 7UDQVJHQ HQWKDOWHQ 8P HLQ
YROOVWlQGLJ KHPL]\JRWHV 7LHU ]X HU]HXJHQPVVWH GLH '1$,QMHNWLRQ QRFK YRU GHU
HUVWHQ '1$5HSOLNDWLRQ LQ GHU =\JRWH HUIROJHQ ,P )DOOH HLQHU 7UDQVJHQLQWHJUDWLRQ
QDFK GHU HUVWHQ '1$5HSOLNDWLRQ HQWVWHKHQ VR JHQDQQWH JHQHWLVFKH 0RVDLNH EHL
GHQHQGDV7UDQVJHQQXULQHLQHP7HLOGHU.|USHUXQG.HLP]HOOHQYRUKDQGHQLVW%HL
GHQ LQ 7DEHOOH  YRUJHVWHOOWHQ (UJHEQLVVHQ N|QQHQ GLH 7LHUH GHU (OWHUQJHQHUDWLRQ
)RXQGHUDOOHJHQHWLVFKH0RVDLNHVHLQ9HUVFKLHGHQH7HFKQLNHQGHV*HQWUDQVIHUV
EHLGHU0DXV]HLJWGLH$EELOGXQJ6&+(1.(/HPSILHKOWGLH.UHX]XQJYRQ
 
7LHUHQGHU)RXQGHUJHQHUDWLRQPLWJHQHWLVFKHQJYHUZDQGWHQQLFKWWUDQVJHQHQ7LHUHQ
XQGHLQH)RUWIKUXQJGHU=XFKWPLWGHP7HLOWUDQVJHQHU1DFKNRPPHQ)GHUQDFK
GHQ 0HQGHOVFKHQ 5HJHOQ ]X HUZDUWHQ LVW ,QIROJH P|JOLFKHU 8QWHUVFKLHGH LP
,QWHJUDWLRQVRUWVROOWHQ)RXQGHUQLFKWXQWHUHLQDQGHUYHUSDDUWZHUGHQ

Tabelle 5: /LWHUDWXUDXVZDKO]XU1XW]WLHUIRUVFKXQJPLW+LOIHWUDQVJHQHU0RGHOOWLHUH
Tierart Gegenstand der Publikation Literatur 
([SUHVVLRQYRQERYLQHPȕ&DVHLQ -(1*XD
([SUHVVLRQYRQERYLQHPȕ&DVHLQĮ/DFWDOEXPLQ -(1*XD
([SUHVVLRQYRQERYLQHPȕ/DFWRJOREXOLQ *87,e55(=$'È1
XD
([SUHVVLRQYRQERYLQHPȕ&DVHLQ &+2,XD
([SUHVVLRQYRQERYLQHP:DFKVWXPVKRUPRQ .$36XD
&DOSDVWDWLQ([SUHVVLRQXQGSRVWPRUWDOH
3URWHRO\VH
.(17XD
6WHXHUXQJYRQ:DFKVWXP %5$815(87+(5
XD
6WHXHUXQJYRQ$OWHUXQJVSUR]HVVHQ +g)/,&+XD
5HJXOLHUXQJGHU=HOOJU|H 6&+0,'7XD
8QWHUVXFKXQJHQGHV&RPSDFW0XWDQWH0\RVWDWLQ
$OOHOVEHL0lXVHQPLWH[WUHPHQ:DFKVWXP
%h1*(5XD
(QGRJHQH6\QWKHVHYRQQXQGQ)HWWVlXUHQ
LQ6lXJHWLHU]HOOHQ
025,0272XD

0DXV
NHLQ&DOSDLQEHLWUDJ]XUSRVWPRUWHP3URWHRO\VH *((6,1.XD
.DQLQ
FKHQ
,QWHJUDWLRQXQG([SUHVVLRQGHV:$3K3&*HQVLQ
GUHL*HQHUDWLRQHQYRQWUDQVJHQHQ.DQLQFKHQ
&+5(1(.XD
([SUHVVLRQYRQERYLQHPĮ/DFWDOEXPLQ %/(&.XD
(OLPLQLHUXQJGHV+DXSWDQWLJHQV]XU(U]HXJXQJ
YRQ;HQRWUDQVSODQWDWHQRKQHLPPXQRORJLVFKH
$EZHKUUHDNWLRQ
3(7(56(1XD

6FKZHLQ
)OXRUHV]LHUHQGH4XDOOHQJHQHDOV0DUNHU GSD
5LQG (U]HXJXQJYRQ3ULRQSURWHLQGHIL]LHQWHQ7LHUHQ]XU
$XINOlUXQJGHUSK\VLRORJLVFKHQ%HGHXWXQJGLHVHU
3URWHLQNODVVHXQG]XU%6(5HVLVWHQ]
./26(XD
:$3K3&*HQ )XVLRQVNRQVWUXNW YRQ ³PRXVHZKH\DFLGLF SURPRWRU KXPDQSURWHLQ&´ZHLWHUH
/LWHUDWXU &/$5. XQG :+,7(/$:  %25',*121 XD  6+$6+,.$17 XQG 58''/(
:+((/(5XD7+20621XQG0F:+,5

Enukleation und Kerntransfer mit 
transfizierten Spenderzellen 
 Aggregation mit / Injektion von 
transfizierten ES-Zellen 



     
2R]\WH  =\JRWH  0RUXOD  %ODVWR]\VWH
'1$0LNURLQMHNWLRQLQGLH9RUNHUQH
YRQ=\JRWHQ
 9LUDOH9HNWRUHQUHWURYLUDO
DGHQRYLUDO
Abbildung 2:7HFKQLNHQGHV*HQWUDQVIHUVEHLGHU0DXVQDFK:2/)

0LW $XVQDKPH GHU .HLP]HOOHQ GRPLQLHUW LQ (XNDU\RQWHQ GLH QLFKWKRPRORJH'1$
5HNRPELQDWLRQ'LH,QWHJUDWLRQSURQXNOHDU LQML]LHUWHU7UDQVJHQNRQVWUXNWHVWHOOWHLQHQ
XQNRQWUROOLHUWHQ(LQJULIILQGLH2UJDQLVDWLRQVVWUXNWXUGHV*HQRPVGDUZHLOLQGHQGLH
 
,QWHJUDWLRQVRUWH IODQNLHUHQGHQ FKURPRVRPDOHQ '1$6HTXHQ]HQ XPIDQJUHLFKH 9HU
lQGHUXQJHQ 'HOHWLRQHQ )UDJPHQWLHUXQJHQ 'XSOLNDWLRQHQ VWDWWILQGHQ GLH DOV
,QVHUWLRQVPXWDWLRQHQ EH]HLFKQHW ZHUGHQ $OV DOWHUQDWLYH 6WUDWHJLH IU GLH EHL GHU
9RUNHUQLQMHNWLRQ NDXP DQ]XWUHIIHQGH KRPRORJH 5HNRPELQDWLRQ ZLUG GLH VHTXHQ]
VSH]LILVFKH.RPELQDWLRQPLWWHOVEHVWLPPWHU'1$5HNRPELQDVHQHUDFKWHW=ZLVFKHQ
GHU $Q]DKO GHU DP WUDQVJHQHQ /RFXV LQWHJULHUWHQ .RSLHQ XQG GHP ([SUHVVLRQV
QLYHDXVFKHLQHQNHLQHOLQHDUHQ=XVDPPHQKlQJH]XEHVWHKHQF'1$PLWIHKOHQGHQ
,QWURQV0LQLJHQH(VZXUGHVRZRKOHLQHSRVLWLYH.RUUHODWLRQ7UDQVJHQHPLWGRPL
QDQWHQ.RQWUROOUHJLRQHQDOVDXFKGLH0LQGHUXQJGHU([SUHVVLRQVDNWLYLWlWEHLKRKHQ
.RSLHQ]DKOHQ EHREDFKWHW 5h/,&.(  ,QIROJH GHV )HKOHQV YRQ ,QWURQV XQG
DQGHUHU UHJXODWRULVFKHU %HUHLFKH LVW GLH F'1$ LP 9HUJOHLFK ]X JHQRPLVFKHU '1$
JHJHQEHU3RVLWLRQV XQG+LQWHUJUXQGHIIHNWHQ EHL GHU([SUHVVLRQHLQHV7UDQVJHQV
DQIlOOLJHU'LH0ROHNXODUELRORJHQKDEHQHLQH5HLKHYRQ6WUDWHJLHQHQWZLFNHOWXPGLH
EHL F'1$ DXIWUHWHQGHQ ([SUHVVLRQVSUREOHPH ]XPLQGHUQ RGHU ]X YHUPHLGHQ 5h
/,&.(
 WUDQVJHQHF'1$DOV7HLOJHQRPLVFKHU([SUHVVLRQVYHNWRUHQ
 &R,QWHJUDWLRQ YRQ F'1$.RQVWUXNWHQ PLW GHQ JHQRPLVFKHQ 6HTXHQ]HQ GHV
WUDQVJHQHQ3URPRWRUV
 1XW]XQJ YRQ Ä,QWHUQDO5LERVRPH(QWU\6LWH³,5(66HTXHQ]HQ LQ GLFLVWURQLVFKHQ
F'1$.RQVWUXNWHQ
 $XVQXW]XQJ GHU :LUNXQJ YRQ GRPLQDQWHQ .RQWUROOUHJLRQHQ Ä'RPLQDQW &RQWURO
5HJLRQ³'&5Ä/RFXV$FWLYDWLRQ5HJLRQ³/$5Ä/RFXV&RQWURO5HJLRQ³/&5
DXIGLH([SUHVVLRQWUDQVJHQHU'1$$EVFKQLWWH
 ,VRODWLRQ WUDQVJHQHU/RFLJHJHQ3RVLWLRQVHIIHNWHPLWWHOV Ä0DWUL[$WWDFKPHQW6FDI
IROG$WWDFKPHQW5HJLRQV³0$5V6$5V
 9HUZHQGXQJ JURHU JHQRPLVFKHU 6HTXHQ]HQ EHL GHU .RQVWUXNWLRQ YRQ 7UDQV
JHQHQ0$&<$&+$&

Tabelle 6: 0HWKRGHQ ]XP *HQWUDQVIHU EHL 7LHUHQ 1,(0$11  5h/,&.(

Gentransfermethode Ergebnis 
'1$0LNURLQMHNWLRQLQGHQ9RUNHUQYRQ=\JRWHQ WUDQVJHQH)RXQGHU
'1$7UDQVIHUPLWGHIL]LHQWHQUHWURYLUDOHQ9HNWRUHQ 0RVDLN)RXQGHU
Ä%HODGHQ³YRQ6SHUPLHQPLW'1$XQGDQVFKOLHHQGH ,QYLWUR
)HUWLOLVDWLRQRGHULQWUD]\WRSODVPDWLVFKH,QMHNWLRQ

7UDQVIRUPDWLRQ WRWLSRWHQWHU HPEU\RQDOHU 6WDPP(6=HOOHQ
XQGQDFKIROJHQGHU%ODVWR]\VWHQLQMHNWLRQ
FKLPlUH)RXQGHU
7UDQVIRUPDWLRQHPEU\RQDOHU.DU]LQRPD(&=HOOHQ 
9HUSDFNXQJ GHU '1$ LQ /LSRVRPHQ RGHU QLFKWOLSRVRPDOH
NDWLRQLVFKH/LSLGHXQGDQVFKOLHHQGH,QMHNWLRQLQ%ODVWR]\VWHQ

(LQEULQJXQJ GHU '1$ GXUFK (OHNWURSRUDWLRQ GK GXUFK
VHOHNWLYHWHPSRUlUH3HUPHDELOLWlWVYHUlQGHUXQJYRQ=HOOPHP
EUDQHQPLWWHOVHOHNWULVFKHU,PSXOVH

(LQVDW]YRQ3RO\DPLGRDPLQ'HQGULPHUHQ:(%(5 

 
Tabelle 7: $QDO\VH GHU .HLPEDKQEHUWUDJXQJ 7UDQVPLVVLRQVUDWH YRQ 7UDQVJH
QHQ EHL YHUVFKLHGHQHQ )RXQGHUOLQLHQ YRQ /DERUPlXVHQ DXI LKUH )
1DFKNRPPHQ QDFK $QZHQGXQJ GHU 9RUNHUQLQMHNWLRQ 5h/,&.( XQG
0(57(165h/,&.(
F0-Generation A - D Founder A Founder B Founder C Founder D 
3DUDPHWHU Q Q  Q  Q  1 
F0-Generation         
F1-Generation         !
F0-Typ   0RVDLNH KHPL]\JRW 0HKUHUH
,QWHJUDWLRQVVWHOOHQ
)*HQHUDWLRQ (OWHUQJHQHUDWLRQ)*HQHUDWLRQ GLUHNWH1DFKNRPPHQJHQHUDWLRQYRQ)

$XFK KLQVLFKWOLFK GHU NRQWUROOLHUWHQ ([SUHVVLRQ WUDQVJHQHU 6HTXHQ]HQ EHL 6lXJH
WLHUHQZHUGHQNRQVWLWXWLYHXQGNRQGLWLRQDOH/|VXQJHQYHUIROJW5h/,&.(
 Ä.QRFNRXW6WUDWHJLH³]XU,QDNWLYLHUXQJHQGRJHQHU'1$6HTXHQ]HQ
 1XW]XQJH[RJHQHUÄ7UDQVNULSWLRQVVFKDOWHU³]XU5HJXODWLRQGHU*HQH[SUHVVLRQ
 7HWUD]\NOLQNRQWUROOLHUWH([SUHVVLRQYRQ7UDQVJHQHQ
 SUl RGHU SRVWWUDQVNULSWLRQHOOH $NWLYLHUXQJ WUDQVJHQHU 6HTXHQ]HQ PLW +LOIH YRQ
5HNRPELQDVHQ&UHOR[35HNRPELQDWLRQ
 /LJDQGHQLQGX]LHUWH7UDQVNULSWLRQWUDQVJHQHU6HTXHQ]HQ

'LH $UEHLW PLW WUDQVJHQHQ0RGHOOWLHUHQ VWHOOW HLQHQ ZLFKWLJHQ =ZHLJ GHU PRGHUQHQ
ELRPHGL]LQLVFKHQ)RUVFKXQJ]XU(WDEOLHUXQJYRQ.UDQNKHLWVPRGHOOHQGDU'LHJURH
%HGHXWXQJWUDQVJHQHU7LHUPRGHOOHZLUGDOOHUGLQJVDXFKLQ)UDJHJHVWHOOW$00$11
D%21'2/),  IRUGHUW GLH HWKLVFKH%HZHUWXQJHLQHU9HUlQGHUXQJGHV
WLHULVFKHQ*HQRPVLPPHULP.RQWH[WGHU=LHOVHW]XQJYRU]XQHKPHQXQGEHIUZRUWHW
WUDQVJHQH 0RGHOOWLHUH LP 'LHQVWH GHU PHGL]LQLVFKHQ *UXQGODJHQIRUVFKXQJ LP
*HJHQVDW]]XWUDQVJHQHQ1XW]WLHUHQ+LQZHLVH]XU0DUNLHUXQJ$QDO\VH=XFKWXQG
+DOWXQJWUDQVJHQHU7LHUHVRZLH]XU6LFKHUXQJWUDQVJHQHU7LHUVWlPPHILQGHQVLFKEHL
6&+(1.(/  ,Q GHU PROHNXODUELRORJLVFKHQ )RUVFKXQJ ]XU *HQHWLN XQG ]XU
7UDQVJHQHVH KDEHQ 0RGHOOWLHUH ZLH GLH 7DXIOLHJH Ä'URVRSKLOD PHODQRJDVWHU³ GHU
)DGHQZXUP Ä&DHQRUKDEGLWLV HOHJDQV³ XQG GHU =HEUDILVFK Ä%UDFK\GDQLR UHULR³ ]X
ZLFKWLJHQ(UNHQQWQLVIRUWVFKULWWHQEHLGHQ:LUEHOWLHUJHQHQEHLJHWUDJHQ

Literatur zu transgenen Modelltieren 
$00$11'7UDQVJHQH7LHUHDOV.UDQNKHLWVPRGHOOH(UZHLWHUWHV0DQXVNULSW]XP9RUWUDJDQOlVVOLFK
GHU  7LHUYHUVXFKVWDJXQJ 7LHUYHUVXFKH LQ )UDJH JHVWHOOW 6FKZHL]HU 7LHUVFKXW] 676
.RQJUHVV]HQWUXP+RWHO$UWH2OWHQ6FKZHL]6HSWHPEHU2003D6
KWWSZZZJHQWHFKQRORJLHFKSDSLHUHNUDQNKHLWVPRGHOOHSGI
%$8(5 7  : 6&+527+ $ %$&&+86 & X %86(/0$,(5 : (U]HXJXQJ XQG 1DFKZHLV
WUDQVJHQHU 7LHUH *HQHUDWLRQ DQG (YLGDQFH RI 7UDQVJHQHVLV LQ $QLPDO 0RGHOV %,2IRUXP 20
6
%/(&.*7:+,7(%50,//(5'-X:+((/(50%3URGXFWLRQRIERYLQHĮ/DFWDOEXPLQ
LQWKHPLONRIWUDQVJHQLFSLJV-$QLP6FL76
%21'2/),$'LH:UGHGHU.UHDWXU±HWKLVFKHhEHUOHJXQJHQ]X7LHUYHUVXFKHQ0HGLHQVHPLQDU
Ä7UDQVJHQH7LHUHLQ)RUVFKXQJXQG0HGL]LQ³%HUQ'H]HPEHU2003
KWWSZZZJHQVXLVVHFKIRFXVWUDQVJ
%25',*121 9 .(<6721 5 /$=$5,6 $ %,/2'($8 $ 6 3217(6 - + $512/' '
)(&7($8*.(()(5&X60,7+/&7UDQVJHQHH[SUHVVLRQRIJUHHQIOXRUHVFHQWSURWHLQ
DQGJHUPOLQHWUDQVPLVVLRQLQFORQHGFDOYHVGHULYHGIURPLQYLWURWUDQVIHFWHGVRPDWLFFHOOV%LRO
5HSURG686
%5$815(87+(5 ( ',(+/ ' 02(57+ & 2(67(5/( ' :2/) ( X +g)/,&+ $
.RQGLWLRQDOH (IIHNWH YRQ ,*)%3:DFKVWXPVKHPPXQJ RGHUPDOLJQH 3URJUHVVLRQ" 9RUWUDJV
WDJXQJ'*I=XQG*I7DP6HSWHPEHU2004LQ5RVWRFN.XU]IDVVXQJ&
 
%h1*(5 / 277 * 9$5*$ / 6&+/27(: 5(11( 8:,//,$06 - / +,//:* X
5(+)(/'7&0DUNHUDVVLVWHG LQWURJUHVVLRQRI WKH&RPSDFWPXWDQWP\RVWDWLQDOOHOH0VW&PSW
GO$EF LQWR D PRXVH OLQH ZLWK H[WUHPH JURZWK HIIHFWV RQ ERG\ FRPSRVLWLRQ PXVFXODULW\ DQG
VNHOHWDOPXVFOHFHOOXODULW\$UFK7LHU]'XPPHUVWRUI486SHFLDO,VVXH
&+2,%.%/(&.*7X-,0(1(=)/25(65&DWLRQ([FKDQJH3XULILFDWLRQRI0XWDJHQL]HG
%RYLQH ȕ&DVHLQ ([SUHVVHG LQ 7UDQVJHQLF 0RXVH 0LON ,WV 3XWDWLYH $VQ/LQNHG *O\FDQ ,V
+HWHURJHQHRXV-'DLU\6FL84
&+5(1(. 3 9$âĎý(. ' 0$.$5(9,&+ $ 8+5Ë1 3 3(7529,ý29È , /8%21 +
%,1'(5 % 5 X %8//$ -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3.2 Klonierung als Reproduktionstechnologie transgener Tiere 
'LH.ORQLHUXQJLVW]XQlFKVWHLQH5HSURGXNWLRQVWHFKQRORJLHEHLGHUGDV*HQRPGHU
2UJDQLVPHQ QLFKW YHUlQGHUW ZLUG XQGPLW GHUHQ+LOIH LGHQWLVFKH0HKUOLQJH HU]HXJW
ZHUGHQ N|QQHQ ,P+XPDQEHUHLFKZHUGHQ UHSURGXNWLYHV XQG WKHUDSHXWLVFKHV .OR
QHQXQWHUVFKLHGHQ)UGLH7LHUSURGXNWLRQLVWYRUDOOHPGDVUHSURGXNWLYH.ORQHQYRQ
,QWHUHVVHZLHHVEHLVSLHOVZHLVHEHLP(PEU\RQHQVSOLWWLQJDQJHZDQGWZLUG1DFKGHU
(U]HXJXQJWUDQVJHQHU)RXQGHUXQGGHU6HOHNWLRQYRQ/LQLHQGLHIUGLH=LHOVHW]XQJ
JHHLJQHW VLQG EHVWHKW VRZRKO EHL0RGHOO DOV DXFK EHL SKDUPD]HXWLVFK RGHU ODQG
ZLUWVFKDIWOLFK JHQXW]WHQ 7LHUHQ GLH 1RWZHQGLJNHLW VLH QDFK DXVIKUOLFKHU 3UIXQJ
LKUHU ([SUHVVLRQ PLW VWDELOHU $XVSUlJXQJ GHU GXUFK GLH 7UDQVJHQLWlW EHGLQJWHQ
0HUNPDOH]XYHUPHKUHQ+LHU]XH[LVWLHUHQYLHUGHQNEDUH:HJH
GLH NODVVLVFKH 9HUPHKUXQJ GXUFK 9HUSDDUXQJ YRQ KHPL]\JRWHQ )RXQGHUQ PLW
QLFKWWUDQVJHQHQ 7LHUHQ %HL HLQHU 9HUHUEXQJ QDFK GHQ 0HQGHOVFKHQ 5HJHOQ
VROOWHQGHU)*HQHUDWLRQKHPL]\JRWKRPR]\JRWXQGQLFKWWUDQV
JHQVHLQ$XIGLH3UREOHPHEHLGHU(U]HXJXQJWUDQVJHQHU6lXJHWLHUHZLHV%5(0
  PHKUIDFK KLQ 1HEHQ GHP PLWXQWHU DXIWUHWHQGHQ 9HUOXVW GHV
7UDQVJHQVZLUGEHLGHU9HUHUEXQJRIWHLQHJURH9DULDELOLWlWGHU([SUHVVLRQGHU
7UDQVJHQHXQGGLH(QWVWHKXQJVRJHQDQQWHU0RVDLNHRGHUYRQ ,QVHUWLRQVPXWDQ
WHQEHREDFKWHW6R]HLJWH VLFKEHLVSLHOVZHLVHEHL GHQH[SUHPLHUHQGHQ7|FKWHUQ
GHVWUDQVJHQHQ%XOOHQÄ+HUPDQ³LQGHQ1LHGHUODQGHQHLQHJHULQJHUH%LOGXQJVUDWH
GHVKXPDQHQ/DNWRIHUULQ LQGHU0LOFKDOVHUZDUWHW$XV]FKWHULVFKHU6LFKWUHLFKW
ZHJHQGHUP|JOLFKHQ%LOGXQJYRQ0RVDLNHQXQG ,QVHUWLRQVPXWDQWHQ]XU(LQIK
UXQJHLQHV*HQNRQVWUXNWHVLQHLQH1XW]WLHUSRSXODWLRQGLH(UVWHOOXQJHLQHVHLQ]LJHQ
WUDQVJHQHQ7LHUHVE]ZHLQHU/LQLHQLFKWDXV%5(08QDEKlQJLJYRQGHQ
LQ=XVDPPHQKDQJPLWWUDQVJHQHQ7LHUHQEHVRQGHUV]XEHDFKWHQGHQ,Q]XFKWSUR
EOHPHQ VLQG IU HLQH VWDELOH /LQLHQ]XFKW WUDQVJHQHU 7LHUH QDFK %5(0 
IROJHQGH%HGLQJXQJHQ]XHUIOOHQ
VWDELOH9HUHUEXQJGHV7UDQVJHQVDQGLH1DFKNRPPHQ
)UHLKHLWYRQ,QVHUWLRQV0XWDWLRQHQXQGVRPLW0|JOLFKNHLWGHU(UVWHOOXQJQRUPDOHU
KRPR]\JRWWUDQVJHQHU7LHUH
VWDELOH([SUHVVLRQGHV7UDQVJHQVXQG
SRVLWLYHELRORJLVFKH:LUNXQJHQDXIGLH=LHOHLJHQVFKDIW
%HL 7LHUDUWHQ PLW ODQJHP *HQHUDWLRQVLQWHUYDOO ZLH GHP 5LQG LVW GLHVHU :HJ ]XU
(U]HXJXQJ WUDQVJHQHU1XW]WLHUSRSXODWLRQHQDEHUH[WUHP]HLWDXIZlQGLJXQGNRVWHQ
LQWHQVLY
 
'LH .RSSOXQJ YRQ *HQWUDQVIHU XQG .ORQLHUXQJ GLH %5(0  EHL ODQG
ZLUWVFKDIWOLFKHQ 1XW]WLHUHQ DOV $OWHUQDWLYH ]XP NODVVVLVFKHQ *HQWUDQVIHU PLW
9HUPHKUXQJV]XFKWDQVLHKW%5(0IKUWHGUHL9HUIDKUHQ]XU(UVWHOOXQJYRQ
WUDQVJHQHQ.ORQHQDQ
 .ORQLHUXQJ GXUFK &KLPlUHQELOGXQJ =HOOHQ IUKHPEU\RQDOHU (QWZLFNOXQJV
VWDGLHQ ELV ]XU 0RUXOD ZHUGHQ LVROLHUW RGHU %ODVWR]\VWHQ PLNURFKLUXUJLVFK
JHWHLOWXQGPLNURPDQLSXODWRULVFKPLW%ODVWRPHUHQ MQJHUHU(PEU\RQDOVWDGLHQ
NRPELQLHUW 'LH GDUDXV KHUYRUJHKHQGHQ 7LHUH VLQG VRZRKO FKURPRVRPDO DOV
PLWRFKRQGULDO YRP JOHLFKHQ *HQRW\S ZHQQ +HOIHU]HOOHQ DXVJHVFKORVVHQ
ZHUGHQN|QQHQ(LQHPDQLSXODWRUIUHLH7HFKQLNVWHOOWHQ9$-7$XDYRU
 .ORQLHUXQJGXUFK.HUQWUDQVIHU HUIROJWGXUFK(LQIKUXQJYRQ=HOONHUQHQE]Z
NHUQKDOWLJHQ=HOOHQLQ(L]HOOHQGHUHQ.HUQ]XYRUHQWIHUQWZXUGH(QXNOHDWLRQ
'LH HQWVWHKHQGHQ 7LHUH YHUIJHQ EHU GHQ LGHQWLVFKHQ FKURPRVRPDOHQ
*HQRW\SXQWHUVFKHLGHQVLFKDEHULPPLWRFKRQGULDOHQ*HQRW\S.ORQJHVFKZLV
WHU RGHU .ORQQDFKNRPPHQZHLVHQ GDKHU HLQHPLWRFKRQGULDOH +HWHURSODVPLH
DXI GLH DXFK DOV PLWRFKRQGULDOHU &KLPlULVPXV EH]HLFKQHW ZHUGHQ NDQQ
67(,1%251 XD DEF (9$16 XD  %5(0  $QKDQG
GLHVHU+HWHURSODVPLHOlVVWVLFKLQGHQPHLVWHQ)lOOHQQDFKZHLVHQREHLQ7LHU
GDV3URGXNWHLQHU.ORQLHUXQJLVW67(,1%251XD1DFKGHU+HUNXQIW
GHU =HOONHUQHZLUG LQ IHWDOH.ORQLHUXQJ VRZLH$GXOWNORQLHUXQJ XQWHUVFKLHGHQ
:lKUHQG PDQ ]X %HJLQQ GHU .HUQWUDQVIHUWHFKQLN YRQ LQ YLYR JHZRQQHQHQ
HPEU\RQDOHQ=HOOHQDXVJLQJZLUGLQ]ZLVFKHQZHJHQGHUJU|HUHQP|JOLFKHQ
$Q]DKO YRQ .ORQHQ PHLVW DXI LQ YLWUR NXOWLYLHUWH (PEU\RQDO]HOOHQ ]XUFN
JHJULIIHQ
 3DWKRJHQWLVFKH $NWLYLHUXQJ YRQ (L]HOOHQ 2R]\WHQ VRZLH =XFKW XQG
9HUSDDUXQJKRPR]\JRWHU(OWHUQWLHUHELVKHUHLQHQXU WKHRUHWLVFKDQJHGDFKWH
9DULDQWH 'LH VR HU]HXJWHQ 7LHUH ZlUHQ FKURPRVRPDO XQG PLWRFKRQGULDO
LGHQWLVFK 6LH HQWVSUlFKHQ DEHU NHLQHP EHUHLWV YRUKDQGHQHQ ,QGLYLGXXP
VRQGHUQUHSUlVHQWLHUWHQDOV.ORQHLQHQHXDUWLJH.RPELQDWLRQ

(LQHKLVWRULVFKHhEHUVLFKWEHU.ORQLHUXQJVYHUVXFKHPLWQLFKWWUDQVJHQHQ7LHUHQLVW
GHU 7DEHOOH  ]X HQWQHKPHQ :UGHQ DXFK WUDQVJHQH .ORQWLHUH EHUFNVLFKWLJW
PVVWH GLH 7DEHOOH XPZHLWHUH 7LHUDUWHQ 1DJHWLHUH 3ULPDWHQ 9|JHO )LVFKH XD
HUJlQ]WZHUGHQ'LH QLFKWWUDQVJHQH.ORQLHUXQJZLUG LQ=XNXQIWZRKO YRUUDQJLJ EHL
+DXV XQG 6SRUWWLHUHQ 3IHUG HLQJHVHW]W ZHUGHQ ZlKUHQG GLH WUDQVJHQH EHL GHU
(U]HXJXQJ YRQ 0RGHOOWLHUHQ 6SHQGHUWLHUHQ IU ;HQRWUDQVSODQWDWH 7LHUHQ ]XU
3KDUPDSURGXNWLRQ VRZLH YRQ ODQGZLUWVFKDIWOLFKHQ1XW]WLHUHQGRPLQLHUHQGUIWH'LH
QLFKWWUDQVJHQH.ORQLHUXQJLVWYHUVXFKVZHLVHDXFK]XU(UKDOWXQJYRQDXVVWHUEHQGHQ
$UWHQ RGHU ]XU (U]HXJXQJ YRQ ([HPSODUHQ EHUHLWV DXVJHVWRUEHQHU $UWHQ JHQXW]W
ZRUGHQ%HLVSLHOHIU1XW]WLHUHGLHPLW+LOIHGHU.HUQWUDQVIHUWHFKQLNHUVWHOOWZXUGHQ
VLQGLQGHU7DEHOOHDXIJHIKUW

 
Tabelle 8: *HVFKLFKWHGHU.ORQLHUXQJYRQJHQHWLVFKXQYHUlQGHUWHQ7LHUHQ
Jahr Tierart Ereignis 
 0ROFK GXUFK GLH 7HLOXQJ HLQHV (PEU\RV LP $FKW]HOOVWDGLXPZHUGHQ
GLHHUVWHQ.ORQHYRQ7LHUHQHU]HXJW
 )URVFK QDFK7UDQVIHUYRQ=HOONHUQHQDXV(PEU\RQDO]HOOHQLQ)URVFK
HLHUHQWZLFNHOQVLFK.DXOTXDSSHQ%5,**6XQG.,1*
 )URVFK HUVWPDOV JHOLQJW GLH $XI]XFKW JHVFKOHFKWVUHLIHU 7LHUH DXV GHU
)XVLRQHQWNHUQWHU(L]HOOHQPLW=HOONHUQHQDXV(PEU\RQHQ
 )URVFK DXV HLQ]HOQHQ VRPDWLVFKHQ =HOOHQ HQWVWHKHQ 1DFKNRPPHQ
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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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 
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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0,6,&$30X7(59,7+5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
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7UDQVIHU&5&3UHVV1981
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1XFOHDUWUDQVSODQWDWLRQLQVKHHSHPEU\RV1DWXUH320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
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0F:+,5-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9LDEOHRIIVSULQJGHULYHG
IURPIHWDODQGDGXOWPDPPDOLDQFHOOV1DWXUH385
:2/)(.HUQWUDQVIHU.ORQLHUXQJ$QZHQGXQJHQLQGHU%LRWHFKQRORJLHXQG7LHU]XFKW
KWWSDHWGGHGHNORQHQKWP20036
=$.+$57&+(1.2 9 '85&29$+,//6 *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.67(,1%25150h//(50%5(0*X:2/)((IIHFWVRIVHUXPVWDUYDWLRQDQGUH
FORQLQJRQWKHHIILFLHQF\RIQXFOHDUWUDQVIHUXVLQJERYLQHIHWDOILEUREODVWV-RXUQDORI5HSURGXFWLRQ
DQG)HUWLOLW\115
3.3 Gene Pharming 
'LH 9RUVWHOOXQJ SKDUPDNRORJLVFK ZLUNVDPH 3URWHLQH XQG 3HSWLGH LQ 7LHUHQ RGHU
3IODQ]HQ NRVWHQJQVWLJ LQ EHGDUIVJHUHFKWHU 0HQJH ]X SURGX]LHUHQ ZDU HLQH GHU
ZHVHQWOLFKHQ0RWLYDWLRQHQ IU GHQ )RUWVFKULWW GHU*HQWHFKQLN LP $JUDUEHUHLFK 'LH
0HLOHQVWHLQHGHU WUDQVJHQHQ7LHU%LRUHDNWRU7HFKQRORJLHZXUGHQ EHUHLWV LQ GHU7D
EHOOHYRUJHVWHOOW,QGHQ7DEHOOHQXQGZHUGHQHLQLJH%HLVSLHOHIU+XPDQSUR
WHLQH DXIJHIKUW GLH EHU GLH0LOFK WUDQVJHQHU 6lXJHWLHUH JHZRQQHQZHUGHQ N|Q
QHQ (LQH YROOVWlQGLJH $XIOLVWXQJ GHU EHU WUDQVJHQH WLHULVFKH %LRUHDNWRUHQ KHU
VWHOOEDUHQ 6XEVWDQ]HQ ZUGH GLH V\VWHPDWLVFKH $XVZHUWXQJ GHU 3DWHQWOLWHUDWXU
HUIRUGHUQ (LQH hEHUVLFKW EHU GLH PLW WUDQVJHQHQ 0RGHOOWLHUHQ XQWHUQRPPHQHQ
6WXGLHQ]XU([SUHVVLRQYRQSKDUPD]HXWLVFKHQ3URWHLQHQ LQ0LOFK LVWEHL:$//XD
  ]X ILQGHQ :HLWHUH LQIRUPDWLYH 'DUVWHOOXQJHQ ]XP 7KHPD Ä*HQH
3KDUPLQJ³ JDEHQ +$00(5 XD  -b11( XD  '52+$1 XD 
9(/$1'(5XD-b11(XDD7,('(0$110($'(XD
32//2&. XD  :,/087  %,'$57 XQG %(//(7  %5,1. XD
5(+%(5*(5.(()(5.8(6XQG1,(0$11VRZLHGLH
LQGHQ7DEHOOHQXQGDXIJHIKUWHQ$XWRUHQ'LH3URGXNWLRQYRQ0HGLNDPHQWHQ
LQ GHU 0LOFK YRQ WUDQVJHQHQ 1XW]WLHUHQ ZLUG YRU DOOHP LQ GHQ 86$  GHQ 1LH
GHUODQGHQ 6FKRWWODQG )LQQODQG ,VUDHO XQG 1HXVHHODQG IRUFLHUW *HQ]\PH 7UDQV
JHQLFV&RUSRUDWLRQ&ROODJHQ&RUSRUDWLRQ'1;&RUSRUDWLRQ3KDUPLQJ*URXS*HQH
3KDUPLQJ33/7KHUDSHXWLFV5RVOLQ,QVWLWXWH*HQH3KDUPLQJ(XURSH(LQH5HLKH
YRQ)LUPHQVLQGEHUHLWVPLWGHUYRUNOLQLVFKHQXQGNOLQLVFKHQ3UIXQJWKHUDSHXWLVFKHU
3URWHLQH ]% $QWLWKURPELQ ,,, PRQRNORQDOH $QWLN|USHU )DNWRU 9,,, $OSKD3UR
WHLQDVHLQKLELWRU $OSKD*OXFRVLGDVH XD *$9,1  EHIDVVW GLH DXV GHU 0LOFK
WUDQVJHQHU6lXJHWLHUHLVROLHUWZXUGHQ
 
Tabelle 11: hEHUGLH0LOFKWUDQVJHQHU6lXJHWLHUHHU]HXJWHWKHUDSHXWLVFKQXW]EDUH
+XPDQSURWHLQH QDFK %(76&+  %5((.9(/'7 XQG -21*(5
'(1VRZLH&800,1*6
Medikament Abkür-
zung
Indikation Tierart Pro Tier u. Jahr er-
zeugter Marktwert 
des Zielproduktes 
$OSKD
$QWLWU\SVLQ
K$$7 0DQJHOIKUW]X(PSK\VHPHQ 6FKDI 
*HZHEH
3ODVPLQRJHQ
$NWLYDWRU
KW3$ %HKDQGOXQJYRQ7KURPERVH
XQG0\RFDUG,QIDUNW
=LHJH
6FKDI
6FKZHLQ

)DNWRU9,,, K)9,,, 6FKDI 
)DNWRU,; K),;
%HKDQGOXQJYRQ+lPRSKLOLH
6FKDI 
+lPRJORELQ K+E %OXWVXEVWLWXWEHL7UDQVIXVLRQ 6FKZHLQ 
KXPDQHV
/DNWRIHUULQ
K/) =XVDW]]XU.LQGHUQDKUXQJ
,QIHNWLRQHQLP*DVWURLQWHVWLQDO
*,7UDNWLQIHNWL|VH$UWKULWLV
5LQG 
5HJXODWRUGHV
7UDQVPHPEUDQ
YHUKDOWHQVEHL
]\VWLVFKHU
)LEURVH
&)75 %HKDQGOXQJYRQ]\VWLVFKHU
)LEURVH
6FKDI
0DXV

+XPDQHV&
3URWHLQ
K3& $QWLNRDJXODQV7KURPERVH 6FKZHLQ
=LHJH

DXFK6FKZHLQXQG5LQGYJOKLHU]XDXFK9$1&277XD

Tabelle 12::HLWHUH EHU GLH 0LOFK WUDQVJHQHU 6lXJHWLHUH HU]HXJWH WKHUDSHXWLVFK
QXW]EDUH KXPDQH 3URWHLQH QDFK %5((.9(/'7 XQG -21*(5'(1
&800,1*6*2(/VRZLH0$7<6,$.
Medikament Abkürzung Indikation Tierart 
*OXWDPLQVlXUH
GHFDUER[\ODVH
*OX'F 7\S'LDEHWHV =LHJH
KXPDQHV .ROODJHQ ,
XQG,,
K&ROO,,, .RVPHWLVFKHXQG2UWKRSlGLVFKH
&KLUXUJLHUKHXPDW|VH$UWKULWLV
0DXV
5LQG
+XPDQHV Į
/DNWDOEXPLQ
K/$ =XVDW]]XU.LQGHUQDKUXQJ
,QIHNWLRQVDEZHKUYJO%(5.(/XD

0DXV
5LQG
+XPDQHV
6HUXPDOEXPLQ
K6$ WUDXPDWLVFKH9HUOHW]XQJHQ
%UDQGZXQGHQ$XIUHFKWHUKDOWXQJGHV
%OXWYROXPHQV
5LQG
6FKDI
PRQRNORQDOH
$QWLN|USHU
K'3 .UHEVEHKDQGOXQJ9DN]LQHSURGXNWLRQ
YJO11E*5266(
+29(67XD*,'164-XQL-XOL
6
+XKQ
5LQG
6FKDI
KXPDQHV,QVXOLQ K,QV 'LDEHWHVEHKDQGOXQJ 5LQG
+XPDQHV
:DFKVWXPVKRUPRQ
K*+ :DFKVWXPVVW|UXQJHQYJOQG 5LQG
(U\WKURSRHWLQ (SR %OXWDUPXW(U\WKUR]\WHQPDQJHO 5LQG
$QWLWKURPELQ,,, $W,,, $XIO|VXQJYRQ%OXWJHULQVHOQ =LHJH
0DODULDDQWLJHQ PVS ,PPXQLVLHUXQJJHJHQ0DODULDGXUFK
7ULQNHQYRQ=LHJHQPLOFK
=LHJH
0DXV
3URWHLQ 3UR +,9 =LHJH
 
Medikament Abkürzung Indikation Tierart 
+XPDQHV
)LEULQRJHQ
 %OXWJHULQQXQJEHLFKLUXUJLVFKHQ(LQ
JULIIHQXQGVFKZHUHQ9HUOHW]XQJHQ
5LQG
6FKDI
*DOOHQVDO]
VWLPXOLHUWH/LSDVH
EVV/ ,QVXIIL]LHQ]GHU%DXFKVSHLFKHOGUVH 6FKDI
$OSKD*OXNRVLGDVH  3RPSVFKH.UDQNKHLW .DQLQFKHQ
'HVLJQHU3HSWLGH  DQWLPLNURELHOOH:LUNXQJ 6FKDI
(VWHUDVH
LQKLELWRU&
 +HUHGLWlUH$QJLR|GHPH6FKOHLP
KDXWVFKZHOOXQJHQ
5LQG
0\HOLQ  (UVDW]PHQVFKOLFKHQ0\HOLQVEHL
0XOWLSOHU6NOHURVH
5LQG
*7&%LRWKHUDSHXWLFV,QFKDWEHLGHU(0($GLH=XODVVXQJGHV:LUNVWRIIHVÄ$WU\Q³EHDQWUDJW

Tabelle 13: %HLVSLHOH IU GLH 3URGXNWH WUDQVJHQHU 7LHUELRUHDNWRUHQ GHU ]ZHLWHQ
*HQHUDWLRQQDFK:$//
Produkt Beispiele Hersteller 
$QWLN|USHU %5 *HQ]\PH
  33/7KHUDSHXWLFV
*HZHEHSURWHLQH &ROODJHQ &ROODJHQ&RUSRUDWLRQ
 )LEULQRJHQ 3KDUPLQJ%9
  =\PR*HQHWLFV
+RUPRQH :DFKVWXPVKRUPRQ 1H[LD
 &DOFLWRQLQ *HQ]\PH7UDQVJHQLFV
,PPXQRSURWHLQH ,QWHUIHURQH *HQ]\PH7UDQVJHQLFV
,PSIVWRIIH 0DODULD *HQ]\PH7UDQVJHQLFV
1DKUXQJVPLWWHOEHVWDQGWHLOH &DVHLQH 1H[LD
1XWUDFHXWLFDOV ,/DNWDOEXPLQYDULDQWHQ $EERWW/DERUDWRULHV
 *DOOHQVDO]VWLPXOLHUWH/LSDVH $VWUD+DVVOH$%
 -/DNWRJOREXOLQNQRFNRXW 3KDUPLQJ%9
 )XNRV\OWUDQVIHUDVH 33/7KHUDSHXWLFV
 /DNWDVH 1H[LD
 /DNWRIHUULQ/\VR]\P 
3HSWLGH ,QVXOLQ *HQ]\PH7UDQVJHQLFV
3ODVPDSURWHLQH ,3URWHLQDVH,QKLELWRU *HQ]\PH7UDQVJHQLFV
5H]HSWRUSURWHLQH O|VOLFKHV&' *HQ]\PH7UDQVJHQLFV
7KURPERO\WLND *HZHEH3ODVPLQRJHQ
$NWLYDWRU
*HQ]\PH7UDQVJHQLFV

:$//IKUWH%HLVSLHOHIUGLH]ZHLWH*HQHUDWLRQYRQ7LHUELRUHDNWRUSURGXNWHQ
DQ GLH LQ3KDUPDXQWHUQHKPHQ YRQPHKUHUHQ=XFKWOLQLHQ WUDQVJHQHU7LHUH HU]HXJW
ZHUGHQ 7DE  1DFK VHLQHU $QVLFKW EHVWHKW GDV GHU]HLWLJH +DXSWSUREOHP GHV
*HQH3KDUPLQJGDULQGDVVGDV([SUHVVLRQVQLYHDXQRFKQLFKWYRUGHP/DNWDWLRQV
EHJLQQDEJHVFKlW]WZHUGHQNDQQXQG6HOHNWLRQVHQWVFKHLGXQJHQHUVW LP9HUODXIGHU
/DNWDWLRQ P|JOLFK VLQG 'LH VFKRQHQGH $EWUHQQXQJ XQG 5HLQLJXQJ GHV FKHPLVFK
XQYHUlQGHUWHQUHNRPELQDQWHQ3URWHLQVDXVGHU0LOFKVWHOOWHLQHSUlSDUDWLYH+HUDXV
IRUGHUXQJGDU-b11(XDXQGD'(*(1(5XD$OOHUGLQJVNDQQ
KLHUEHL DXI GLH EHZlKUWH 0HWKRGLN XQG 7HFKQLN GHU 0LOFKLQGXVWULH ]XUFNJHJULIIHQ
ZHUGHQVRGDVVGDV(XWHUDOV6\QWKHVHRUWIUWLHUDUWIUHPGH3URWHLQH;HQRSURWHLQH
EHLP*HQH3KDUPLQJEHYRU]XJWZLUG0LWVWHLJHQGHU$XVJDQJVNRQ]HQWUDWLRQVLQNHQ
GLH .RVWHQ IU ,VRODWLRQ XQG 5HLQLJXQJ GHU =LHOSURGXNWH :$//  'LH 0LOFK
WUDQVJHQHU6lXJHWLHUHLVWQLFKW]ZLQJHQGGDV$XVJDQJVVXEVWUDWIUGLH,VRODWLRQYRQ
 
;HQRSURWHLQHQ%HLHQWVSUHFKHQGHU([SUHVVLRQGHV;HQRSURWHLQVNDQQGLHVHVDXFK
DXV %OXW +DUQ (LHUQ ȕ/DNWDPDVH YJO +$59(< XD  XQG 6SHUPD YRQ
WUDQVJHQHQ7LHUHQ JHZRQQHQ ZHUGHQ 9LHOIDFK HUIROJW GLH %LOGXQJ GHV IUHPGHQ
3URWHLQV QLFKW QXU LP Ä%LRUHDNWRU³ (XWHU VRQGHUQ JOHLFK]HLWLJ LQ DQGHUHQ 2UJDQHQ
XQG *HZHEHQ GHV 6lXJHWLHUN|USHUV Ä6LFNHUH[SUHVVLRQ³ 0|JOLFKH $XVZLUNXQJHQ
GLHVHV 6DFKYHUKDOWHV VLQG GHU]HLW QLFKW DEVFKlW]EDU XQG EHGUIHQ GHU ZHLWHUHQ
%HREDFKWXQJ

'LH 9RUWHLOH YRQ VROFKHQ ELRJHQHWLVFKHQ 6\QWKHVHYHUIDKUHQ IU WKHUDSHXWLVFKH
:LUNVWRIIH EHVWHKHQ GDULQ GDVV GLH +XPDQSURWHLQH LQ JURHQ0HQJHQ YLHO UHLQHU
XQG ]XPHLVW DXFK SUHLVZHUWHU JHZRQQHQ ZHUGHQ N|QQHQ DOV EHL KHUN|PPOLFKHQ
+HUVWHOOXQJVPHWKRGHQ 'LH $XVEHXWH HUUHLFKW GHQ %HUHLFK YRQ PHKUHUHQ *UDPP
:LUNVWRII SUR/LWHU0LOFK ]%JOPHQVFKOLFKHV+lPRJORELQ LQGHU6DXHQPLOFK
'LH %OXWNRPSRQHQWHQ +lPRJORELQ )DNWRU 9,,, )DNWRU ,; XD GLH PLWWHOV *HQH
3KDUPLQJHU]HXJWZXUGHQVLQGIUHLYRQKXPDQHQ3DWKRJHQHQ+,9+HSDWLWLVVRZLH
DQGHUHQ 9LUHQ $QGHUHUVHLWV EHVWHKW GDV 5LVLNR GDVV EHLP *HQH 3KDUPLQJ
WLHUVSH]LILVFKH 3DWKRJHQH XQG 9LUHQ LQ GLH 0LOFK XQG GDPLW LQ GLH =LHOSURGXNWH
JHODQJHQ 'LHVHQ 6DFKYHUKDOW XQG GLH EHL GHU (U]HXJXQJ WUDQVJHQHU 7LHUH
DXIWUHWHQGHQ 3UREOHPH QXW]HQ *HJQHU GHV *HQH 3KDUPLQJ LQ LKUHU HWKLVFK
PRWLYLHUWHQ$UJXPHQWDWLRQJHJHQ7LHUELRUHDNWRUHQ6(17.(5$00$11XQG
92*(/3(+5.($00$11E6&+,&.7$1=

Tabelle 14: .DONXOLHUWH $Q]DKO YRQ WUDQVJHQHQ ZHLEOLFKHQ 7LHUHQ GLH IU GLH (U
]HXJXQJGHV-DKUHVEHGDUIVDQ0HGLNDPHQWHQLQGHQ86$HUIRUGHUOLFK
VLQGQDFK:$//XD
Medikament
Tierart hF VIII hF IX hPC Ath III Fibrinogen hSA 
.DQLQFKHQ      
6FKZHLQ      
6FKDI      
=LHJH      
5LQG      

*HQH3KDUPLQJPLW1XW]WLHUHQZLUGQXUGDQQ]XP)HOGGHU7LHUSURGXNWLRQZHQQGLH
EHQ|WLJWH 7LHU]DKO GHQ LQ 7DEHOOH  IU GDV +XPDQVHUXPDOEXPLQ E]Z GHQ LQ
7DEHOOHIUGDVKXPDQHĮ$QWLWU\SVLQDQJHJHEHQHQ8PIDQJHUUHLFKWRGHUNHLQH
,VRODWLRQGHV=LHOSURGXNWHVIUVHLQH'LVWULEXWLRQXQG$SSOLNDWLRQHUIRUGHUOLFKLVW]%
0DODULDLPPXQLVLHUXQJ YJO 7DE  )U HLQHQ -DKUHVEHGDUI YRQ PHKU DOV  NJ
3URWHLQ HLJQHQ VLFK YRU DOOHP6FKDIH=LHJHQXQG6FKZHLQHDOV0LOFKSURGX]HQWHQ
8QWHUVFKUHLWHWGHU%HGDUINJ3URWHLQ-DKU LVWDXFKGHU(LQVDW]YRQ.DQLQFKHQDOV
%LRUHDNWRUZLUWVFKDIWOLFKVLQQYROO'LH1XW]XQJYRQ.KHQ]XP*HQH3KDUPLQJZLUG
GXUFKIROJHQGH1DFKWHLOHGHU7LHUDUW5LQGHUVFKZHUW
 GLH*HZLQQXQJYRQ=\JRWHQLVWDXIZlQGLJXQGWHXHU
 .KHZHUIHQLQGHU5HJHOQXU.DOE
 GLH7UlFKWLJNHLWVUDWHEHLWUDQVJHQHQ.KHQLVWJHULQJHUDOVEHLQRUPDOHQ5LQGHUQ
 GLH ,QWHJUDWLRQVUDWH GHU )UHPGJHQH LVW LP 9HUJOHLFK ]X DQGHUHQ IU GDV *HQH
3KDUPLQJJHHLJQHWHQ7LHUDUWHQNOHLQHUXQG
 GDVPLWFD-DKUHQODQJH,QWHUYDOOYRQGHU(LQSIODQ]XQJHLQHUWUDQVJHQHQ=\JRWH
ELV ]XU %HJLQQ GHU (UVWODNWDWLRQ GHU WUDQVJHQHQ )lUVH HUK|KW GLH 3URGXNWLRQV
NRVWHQWURW]GHULP9HUJOHLFK]XDQGHUHQ7LHUDUWHQJU|HUHQ0LOFKPHQJH
 
Tabelle 15: %HQ|WLJWH ([SUHVVLRQVPHQJHQ IU GLH NRPPHU]LHOOH 3URGXNWLRQ YRQ
3URWHLQSKDUPDNDDXVGHU0LOFKYRQ WUDQVJHQHQ6FKDIHQQDFK-$0(6
]LWLHUWEHL$00$11XQG92*(/
Protein Markt-
größe
(kg)
Marktwert 
(Mio. £) 
Marktwert
(£/g)
Minimal erforderli-
che Expression in 
Milch (g/l) 
Anzahl erforderlicher 
Schafe für 10 % 
Marktabdeckung 
K$$7     
KW3$     
K),;     
(SR     
K),;     

$00$11XQG92*(/  OLVWHWHQ GLH$UJXPHQWH GHV Ä3UR³ XQG Ä.RQWUD³ EHLP
*HQH3KDUPLQJPLW+LOIHYRQ7LHUELRUHDNWRUHQDXI

Pro Gene Pharming:
q GLH3URGXNWLRQKLQUHLFKHQGHU0HQJHQWKHUDSHXWLVFKDNWLYHU3URWHLQHLVWP|JOLFK
q *HQH3KDUPLQJLVWEHLGHU3URWHLQV\QWKHVHZLUWVFKDIWOLFKHUDOV=HOONXOWXUYHUIDKUHQ
q *HQH3KDUPLQJPXVVGDKHUDOVKLJKTXDQWLW\ORZFRVW9HUIDKUHQEHZHUWHWZHUGHQ
q GLHWLHULVFKHQ%LRUHDNWRUHQIWWHUQXQGUHSURGX]LHUHQVLFKVHOEVW

Kontra Gene Pharming:
q GLH +HUVWHOOXQJ GHU WLHULVFKHQ %LRUHDNWRUHQ LVW PLW HLQHP HQRUPHQ (PEU\RQHQ
YHUVFKOHLYHUEXQGHQ
q 3RVLWLRQVHIIHNWH EHLP *HQWUDQVIHU N|QQHQ VLFK QHJDWLY DXI GLH 7LHUJHVXQGKHLW
DXVZLUNHQ
q HLQHVWDUNH%LOGXQJGHVKXPDQHQ=LHOSURWHLQVNDQQPLWQDFKWHLOLJHQ(IIHNWHQ IU
GLH7LHUJHVXQGKHLWYHUEXQGHQVHLQ
q GLH 3URWHLQZLUNVWRIIH N|QQHQ PLW JHULQJHQ 0HQJHQ YRQ WLHULVFKHQ 0LOFKSURWHLQ
YHUXQUHLQLJWVHLQZDVHLQ$OOHUJLHULVLNRGDUVWHOOW
q *HQH3KDUPLQJ3KDUPDNDN|QQHQPLW7LHUSDWKRJHQHQNRQWDPLQLHUWVHLQ
q GXUFK XQYROOVWlQGLJH SRVWWUDQVODWLRQDOH 3UR]HVVH N|QQWHQ GLH 7KHUDSHXWLND YRQ
GHU XUVSUQJOLFKHQ SKDUPDNRORJLVFK ZLUNVDPHQ 6WUXNWXU DEZHLFKHQ ZDV XQHU
ZQVFKWH1HEHQHIIHNWHDXVO|VHQNDQQRGHULKUH:LUNVDPNHLWEHHLQWUlFKWLJW
q *HQH3KDUPLQJDQ7LHUHQVWHKWPLWGHU:UGHGHU7LHUHLP.RQIOLNW
q GDWLHULVFKH%LRUHDNWRUHQVHKUUHVWULNWLYHQ+DOWXQJVIRUPHQDXVJHVHW]WVLQGOHEHQ
XUVSUQJOLFKDXI:HLGHQJHKDOWHQH7LHUHXQWHU/DERUEHGLQJXQJHQ
q *HQH 3KDUPLQJ 7LHUH UHFKQHQ MXULVWLVFK ]X GHQ 9HUVXFKVWLHUHQ XQG XQWHUOLHJHQ
GDPLWHLQHPDEJHVFKZlFKWHQJHVHW]OLFKHQ6FKXW]
q *HQH3KDUPLQJLVWRIWQXUHLQH|NRQRPLVFKH9DULDQWH]XU3URGXNWLRQGHUJOHLFKHQ
3KDUPDNDRKQHGHQ(LQVDW]YRQWUDQVJHQHQ7LHUHQ
q GLH 3KDUPDNDJHZLQQXQJ DXV WUDQVJHQHQ 3IODQ]HQ ZLUG HLQH LPPHU VWlUNHUH
2SWLRQ

)U GLH3URGXNWLRQPHQVFKOLFKHU3URWHLQHPLW WUDQVJHQHQ7LHUHQ IKUWHQ$00$11
XQG92*(/IROJHQGHVFKZHU]XHUIOOHQGH)RUGHUXQJHQDQ
HV EHGDUI HIIL]LHQWHU 5HJXODWLRQVHOHPHQWH 3URPRWRUHQ XP GLH *HQH[SUHVVLRQ
VHOHNWLYLP=LHORUJDQ]%0LOFKGUVHDEODXIHQ]XODVVHQ
GLH([SUHVVLRQGHVKXPDQHQ6WUXNWXUJHQVPXVVDXVUHLFKHQGVWDUNVHLQ
GLH*HQNRQVWUXNWHPVVHQVWDELOLQGLH.HLPEDKQHLQJHIKUWZHUGHQ
GLH SRVWWUDQVODWLRQDOHQ 0RGLILNDWLRQHQ GHU ;HQRSURWHLQH XQG LKUH 6HNUHWLRQ
PVVHQP|JOLFKVWRSWLPDOVHLQ
 
1DFK+h6,1*PVVHQGLHDXVGHU0LOFKJHZRQQHQHQ3KDUPDNDLPhEULJHQ
GLHEOLFKHQ$QIRUGHUXQJHQDQ3KDUPDZLUNVWRIIHHUIOOHQ
7KHUDSHXWLVFK QXW]EDUH+XPDQSURWHLQH ODVVHQ VLFK DXFKPLW +LOIH YRQ WUDQVJHQHQ
3IODQ]HQ ]% 3URGXNWLRQ YRQ 0LOFKSURWHLQHQ LQ WUDQVJHQHQ 3IODQ]HQ YJO
$5$.$:$XD +(1.(XD 1$1',XD 11 F0LNUR
RUJDQLVPHQYJO.,0XDRGHU=HOONXOWXUHQYJO$%'(/*$:$'XD
-,$1* XD  =+$1*XQG )5$1&2  HU]HXJHQ'LHVHU:HJ GHU WUDQV
JHQHQ %LRV\QWKHVH ZHLVW GHQ SKDUPDNRORJLVFKHQ 9RU]XJ DXI GDVV NHLQH 7LHU
SDWKRJHQH LP =LHOSURGXNW VLQG 7UDQVJHQH 3IODQ]HQ ]XU 3KDUPDND*HZLQQXQJ
N|QQHQ ZLHGHUXP GLH :LUNVWRIIH PLW $OOHUJHQHQ NRQWDPLQLHUHQ XQG EHUJHQ
|NRORJLVFKH 5LVLNHQ EHLP $QEDX $XFK EHL WUDQVJHQHQ 3KDUPDSIODQ]HQ EHVWHKHQ
9RUVWHOOXQJHQ ]X HVVEDUHQ ,PSIVWRIIHQ ]% .DUWRIIHOQ JHJHQ (FROL'XUFKIlOOH
,PSIWRPDWHJHJHQ6$567$DPLWHUVWHQ(UIROJHQ

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3.4  Xenotransplantation 
'HUZDFKVHQGH%HGDUIDQ2UJDQHQIUGLH7UDQVSODQWDWLRQXQGGLHEHJUHQ]WH$Q]DKO
JHHLJQHWHU PHQVFKOLFKHU 6SHQGHU KDEHQ GD]X JHIKUW GDVV QDFK $OWHUQDWLYHQ ]XU
$OORWUDQVSODQWDWLRQ 7UDQVSODQWDWLRQ LQQHUKDOE GHU JOHLFKHQ 6SH]LHV JHVXFKW ZLUG
,QIROJH GHU SK\ORJHQHWLVFKHQ 1lKH VROOWHQ VLFK 3ULPDWHQ EHVRQGHUV IU GLH ;HQR
WUDQVSODQWDWLRQEHLP0HQVFKHQHLJQHQ'LHVHDXFKDOVNRQNRUGDQWH;HQRWUDQVSODQ
WDWLRQ EH]HLFKQHWH 0HWKRGH NDQQ MHGRFK QLFKW ]XU /|VXQJ GHV 0DQJHOV DQ
6SHQGHURUJDQHQ ZLH +HU] 1LHUH /HEHU XQG /XQJH EHLWUDJHQ 6HOEVW DXVJHZDFK
VHQH 3ULPDWHQ VLQG ]X NOHLQ XQG N|QQHQ ]XP DQGHUHQ QLFKW LQ DXVUHLFKHQGHP
8PIDQJ QDFKJH]FKWHW ZHUGHQ 'DUEHUKLQDXV ZHUGHQ EHL 3ULPDWHQ EHVRQGHUH
HWKLVFKH%HGHQNHQIRUPXOLHUW:LHGDV%HLVSLHOGHUhEHUWUDJXQJGHV+,9LUXV+,9
YRP$IIHQDXIGHQ0HQVFKHQ]HLJWLVWGLH*HIDKUGHUhEHUWUDJXQJYRQ(UUHJHUQGLH
IUGHQ0HQVFKHQJHIlKUOLFKVLQGJU|HUDOVEHL MHGHUDQGHUHQ7LHUDUW7DEHOOH
HQWKlOWHLQHhEHUVLFKWEHUSXEOL]LHUWH%HULFKWH]X;HQRWUDQVSODQWDWLRQHQYRQ+HU]HQ
DP0HQVFKHQ

Tabelle 16: 3XEOL]LHUWH %HULFKWH EHU NOLQLVFKH ;HQRWUDQVSODQWDWLRQHQ YRQ +HU]HQ
EHL NRQNRUGDQWHQ XQG GLVNRQNRUGDQWHQ 7LHUVSH]LHV QDFK %5(11(5

Spendertierart Technik Autor *) Jahr 
6FKLPSDQVH RUWKRWRS +$5'<XD 
6FKZHLQ RUWKRWRS 5266XD 
6FKDI RUWKRWRS &22/(<XD 
3DYLDQ KHWHURWRS %$51$5'XD 
6FKLPSDQVH KHWHURWRS %$51$5'XD 
3DYLDQ RUWKRWRS %$,/(<XD 
6FKZHLQ RUWKRWRS &=$3/,&.,XD 
$QPHUNXQJRUWKRWRS PHQVFKOLFKHV2UJDQZLUGHUVHW]WKHWHURWRS PHQVFKOLFKHV2UJDQYHUEOHLEW
LP .|USHU GDV WLHULVFKH 2UJDQ ZLUG LP Ä+XFNHSDFN9HUIDKUHQ³ KLQ]XJHIJW  NHLQH $QJDEHQ LP
/LWHUDWXUYHU]HLFKQLV

6FKZHLQH VLQG EHL YLHOHQ 2UJDQHQ LQ $QDWRPLH XQG 3K\VLRORJLH GHP 0HQVFKHQ
lKQOLFKXQGODVVHQVLFKSUHLVZHUWXQGVFKQHOOYHUPHKUHQ;HQRWUDQVSODQWDWLRQHQPLW
2UJDQHQ YRQ 6SH]LHV GLH VLFK KLQVLFKWOLFK GHU (YROXWLRQ QLFKW VR QDKH VWHKHQ
EH]HLFKQHW PDQ DOV GLVNRUGDQW ,P (UEJXW MHGHU 6FKZHLQH]HOOH EHILQGHQ VLFK DEHU
ZLH EHL IDVW DOOHQ 6lXJHWLHUHQ ]DKOUHLFKH HQGRJHQH 5HWURYLUHQ GLH ,QIHNWLRQHQ
DXVO|VHQ N|QQHQ *h1=%85* XQG 6$/0216  (LQ ZHLWHUHV 5LVLNR LVW PLW
GHQ ]X HUZDUWHQGHQ$EVWRXQJVYRUJlQJHQ EHL LPSODQWLHUWHQ;HQRRUJDQHQ YHUEXQ
GHQ GD GDV ,PPXQV\VWHPV GHV PHQVFKOLFKHQ (PSIlQJHUV GDV IUHPGH 2UJDQ DQ
VHLQHU ]HOOXOlUHQ 2EHUIOlFKHQVWUXNWXU HUNHQQW XQG YHUVXFKW HV ]X ]HUVW|UHQ 'LH
(U]HXJXQJ HLQHU =XFKWOLQLH GLH YRQ 5HWURYLUHQ IUHL LVW VRZLH P|JOLFKVW ZHQLJH
$QWLJHQVWUXNWXUHQ DXI GHU *HZHEHREHUIOlFKH DXIZHLVW VROOWH EHL +DXVVFKZHLQHQ
EHVVHUJHOLQJHQDOVEHLDQGHUHQ7LHUDUWHQ+LHU]XPVVHQ WUDQVJHQH7LHUHHU]HXJW
ZHUGHQ GHQHQ LPPXQRORJLVFK SDWKRSK\VLRORJLVFK XQG LQIHNWLRORJLVFK YHUWUlJOLFKH
2UJDQH *HZHEH XQG =HOOHQ HQWQRPPHQ ZHUGHQ N|QQHQ 9RQ 6FKZHLQHQ PLW
KHPL]\JRWHU8QWHUGUFNXQJGHU$QWLJHQVWUXNWXUHQN|QQWHQNHLQH]XU;HQRWUDQVSODQ
WDWLRQJHHLJQHWHQ2UJDQHJHZRQQHQZHUGHQGD LPPHUQRFKPLW$QWLJHQUHDNWLRQHQ
]XUHFKQHQ LVW(UVWH9HUVXFKHPLW+HU]HQWUDQVJHQHU6FKZHLQHEHL3ULPDWHQ]HLJ
WHQ GDVV GLH ;HQRWUDQVSODQWDWLRQ DOV 6WUDWHJLH QLFKW RKQH $XVVLFKW LVW GD GLH
(PSIlQJHUWLHUH ]ZLVFKHQ  XQG  E]Z  7DJHQ EHUOHEWHQ 1,(0$11 
 
D 1,(0$11 D HUZDUWHW GDVV LQ GHQ QlFKVWHQ -DKUHQ GLH NOLQLVFKH
(USUREXQJVSKDVHIU;HQRWUDQVSODQWDWHEHJLQQW

=LHOGHU;HQRWUDQVSODQWDWLRQVPHGL]LQ LVWHVDEHUDXFKQXU*HZHEHWHLOHRGHU=HOOHQ
YRQ7LHUHQDXINUDQNH0HQVFKHQ]XEHUWUDJHQ:lKUHQGÄELRORJLVFKH+HU]NODSSHQ³
YRQ QLFKWWUDQVJHQHQ 5LQGHUQ XQG 6FKZHLQHQ EHUHLWV LPSODQWLHUW RGHU LP 5DKPHQ
GHV Ä7LVVXH HQJLQHHULQJ³ DOV0DWUL[ JHQXW]WZHUGHQ *5(,0 ZLUG GLH HUVWH
SUDNWLVFKH 1XW]XQJ GHU WUDQVJHQHQ ;HQRWUDQVSODQWDWLRQ EHL ,QVHO]HOOWUDQVSODQWDWHQ
IU 'LDEHWLNHU XQG IU 2UJDQH EHLP+HU] HUZDUWHW JYJ  'LHPHGL]LQLVFKHQ
|NRQRPLVFKHQHWKLVFKHQXQG MXULVWLVFKHQ$VSHNWHGHU;HQRWUDQVSODQWDWLRQZXUGHQ
LQ HLQHU 6WHOOXQJQDKPH GHV :LVVHQVFKDIWOLFKHQ %HLUDWHV GHU %XQGHVlU]WHNDPPHU
DXIJHIKUW +233( XQG 6(:,1*   JUQGHWH VLFK HLQH 'HXWVFKH
$UEHLWVJHPHLQVFKDIWIU;HQRWUDQVSODQWDWLRQ'$;ZZZUNLGH,Q]ZLVFKHQZXUGHLQ
'HXWVFKODQG DXFK HLQ )RUVFKXQJVYHUEXQG JHJUQGHW GHU KRPR]\JRWWUDQVJHQH
6FKZHLQHPLWJHULQJHU$XVELOGXQJYRQ,PPXQNRPSRQHQWHQXQGSRUFLQHQ5HWURYLUHQ
HU]HXJHQ ZLOO JYJ  =XP *HELHW GHU ;HQRWUDQVSODQWDWLRQ H[LVWLHUW HLQH
XPIDQJUHLFKH /LWHUDWXU YJO 0$(/,&.(  1,(0$11 D $00$11 XQG
92*(/1,(0$11*5,006&+,&.7$1=%$85(,7+(/
.2&+7(&/(0(161,(0$11XD'(11(5+$00(5
6&+,&.7$1=

'D7LHUHQLFKWIUHLZLOOLJLKU2UJDQÄVSHQGHQ³N|QQHQRULHQWLHUWGLH7LHUHWKLNGDUDXILP
=XVDPPHQKDQJ PLW GHU ;HQRWUDQVSODQWDWLRQ GHQ %HJULII Ä2UJDQOLHIHUDQW³ ]X
YHUZHQGHQ (V LVW EHUHLWV MHW]W DE]XVHKHQ GDVV GLHVH ELRPHGL]LQLVFKH ,QQRYDWLRQ
IDOOVVLHVLFKLQEUHLWHP8PIDQJGXUFKVHW]WQRFKZHQLJHUDOVGDV*HQH3KDUPLQJHLQ
%HUHLFK GHU 7LHUSURGXNWLRQ VHLQ ZLUG (V PXVV EHWRQW ZHUGHQ GDVV EHL GHU )RU
VFKXQJ DQ WUDQVJHQHQ 0RGHOOWLHUHQ ]XP *HQH 3KDUPLQJ XQG ]XU WUDQVJHQHQ
;HQRWUDQVSODQWDWLRQOHW]WOLFKHLQ(UNHQQWQLV]XZDFKVHQWVWHKWGHUDXFKGHQ$UEHLWHQ
]XU(UVWHOOXQJWUDQVJHQHUODQGZLUWVFKDIWOLFKHU1XW]WLHUH]XJXWHNRPPW

(LQHP|JOLFK$OWHUQDWLYH]XU;HQRWUDQVSODQWDWLRQVWHOOWGLH(QWZLFNOXQJYRQ*HZHEHQ
RGHU 2UJDQHQ DXV HPEU\RQDOHQ RGHU DGXOWHQ 6WDPP]HOOHQ GDU 0LW GLHVHP )RU
VFKXQJV]ZHLJYHUELQGHWVLFKGLH+RIIQXQJGLH3UREOHPHGHULPPXQUHDNWLRQVEHGLQJ
WHQ $EVWRXQJ VRZLH GLH ,QIHNWLRQ PLW 5HWURYLUHQ DXV]XVFKOLHHQ 6R VROO EHUHLWV
HLQHU .XK RKQH $EVWRXQJVUHDNWLRQ +HU] XQG 1LHUHQJHZHEH LPSODQWLHUW ZRUGHQ
VHLQ GDV ]XYRU DXV JHNORQWHQ 6WDPP]HOOHQ JHZRQQHQZXUGH +,//(%5$1' XD
 $XFK DXV +DXW]HOOHQ YRQ 5LQGHUQ LVW HV HLQHU ,QWHUQHWTXHOOH 'HXWVFKVSUD
FKLJH:HEVHLWH]XP7KHPD.ORQHQJHOXQJHQ6WDPP]HOOHQXQGGDUDXV+HU]
PXVNHO]HOOHQKHU]XVWHOOHQ

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SODQWDWLRQ$QQ7UDQVSODQW6
1,(0$11 + )RUWVFKULWWH LQ GHU %LRWHFKQRORJLH IU GLH )OHLVFKSURGXNWLRQ LP -DKUH  )OHLVFK
 9RUWUDJV XQG 'LVNXVVLRQVWDJXQJ DP  0lU]  LP )RUXP GHU )$/ /DQGEDX
RUVFKXQJ9|ONHQURGH6RQGHUKHIW262D6
1,(0$11+5$7+'X:5(1=<&.,&$GYDQFHVLQELRWHFKQRORJ\QHZWRROVLQIXWXUHSLJSUR
GXFWLRQIRUDJULFXOWXUHDQGELRPHGLFLQH5HSURG'RPHVW$QLP38
6&+,&.7$1=62UJDQOLHIHUDQW7LHU"0HGL]LQXQGWLHUHWKLVFKH3UREOHPHGHU;HQRWUDQVSODQWDWLRQ
&DPSXV9HUODJ)UDQNIXUWD01HZ<RUN2002 
6&+,&.7$1= 6 'DV 7LHU DOV 2UJDQOLHIHUDQW ;HQRWUDQVSODQWDWLRQ HLQH %LRWHFKQLN GHU =XNXQIW"
%,2IRUXP286
3.5 Gentechnik in der Tierproduktion 
1DFK *g7= XD  XQWHUVFKHLGHW PDQ KLQVLFKWOLFK HLQHU $QZHQGXQJ GHU
*HQWHFKQLNLQGHU7LHUSURGXNWLRQ
- GHQ*HQWUDQVIHU
- GLH*HQRPDQDO\VH
- GLHPDUNHUJHVWW]WH6HOHNWLRQ
- GLH$EVWDPPXQJVNRQWUROOHXQG+HUNXQIWVVLFKHUXQJVRZLH
- GLH*HQGLDJQRVWLN

'LHVH 8QWHUWHLOXQJ VROO EHL GHU ZHLWHUHQ 'DUVWHOOXQJ GHV .HQQWQLVVWDQGHV ]XU $Q
ZHQGXQJ GHU *HQWHFKQLN LQ GHU 7LHUSURGXNWLRQ DOV *OLHGHUXQJ GLHQHQ *HQRP
DQDO\VHPDUNHUJHVWW]WH6HOHNWLRQ$EVWDPPXQJVNRQWUROOH+HUNXQIWVVLFKHUXQJXQG
*HQGLDJQRVWLN VWHOOHQPROHNXODUELRORJLVFK  JHQDQDO\WLVFKH9HUIDKUHQGDU XQGZHU
GHQLP$EVFKQLWW*HQDQDO\WLNLQGHU7LHUSURGXNWLRQYRUJHVWHOOW
'LH%HIUZRUWHU HLQHU$QZHQGXQJGHU*HQWHFKQRORJLH LQ GHU7LHUSURGXNWLRQ JHEHQ
IROJHQGH9RUWHLOHDQ6,//
- (QWZLFNOXQJQHXHU3HUVSHNWLYHQ
q EHLGHU(UVWHOOXQJNUDQNKHLWVUHVLVWHQWHU7LHUH
q EHLGHU(QWZLFNOXQJDOWHUQDWLYHU3URGXNWLRQVVWUDWHJLHQEHVVHUH)XWWHUYHUZHU
WXQJJHULQJHUHU1lKUVWRIIHLQWUDJLQGLH%|GHQJHULQJHUH(PLVVLRQYRQ6FKDG
JDVHQLQGLH$WPRVSKlUH
q EHLGHU6WHLJHUXQJGHUDOOJHPHLQHQ/HLVWXQJHQ0LOFK)OHLVFK(LHU:ROOHXQG
q EHLGHU9HUEHVVHUXQJGHU3URGXNWTXDOLWlW0LOFK)OHLVFK(LHU:ROOH
- *HZLQQXQJUHNRPELQDQWHU3URWHLQHDXVWUDQVJHQHQ1XW]WLHUHQ
- 1HXH 'LPHQVLRQHQ LQ GHU ELRPHGL]LQLVFKHQ )RUVFKXQJ EHLVSLHOVZHLVH LP %H
UHLFKGHU2UJDQWUDQVSODQWDWLRQHQ
 
- (UIRUVFKXQJ JHQHWLVFKHU =XVDPPHQKlQJH XQG ,GHQWLIL]LHUXQJ VSH]LILVFKHU (UE
DQODJHQ ]% (UEIHKOHUGLDJQRVWLN WUDQVJHQH 7LHUPRGHOOH YJO 6&+0,'7 XQG
%86(/0$,(5


3.5.1 Transgene landwirtschaftliche Nutztiere 
0h//(5 XQG %5(0  VDKHQ GLH =LHOH EHLP (LQVDW] WUDQVJHQHU ODQGZLUW
VFKDIWOLFKHU 1XW]WLHUH IU GLH /HEHQVPLWWHOSURGXNWLRQ LQ HLQHU 9HUEHVVHUXQJ GHU
4XDOLWlWXQG(IIL]LHQ]LQGHU7LHUKDOWXQJLQIROJHQGHQ%HUHLFKHQ
 :DFKVWXPVOHLVWXQJ
 (WDEOLHUXQJQHXHU6WRIIZHFKVHOZHJH
 .UDQNKHLWVUHVLVWHQ])LWQHVV
 6RPDWLVFKHU*HQWUDQVIHU]XU'1$9DN]LQLHUXQJJHQHWLVFKH,PPXQLVLHUXQJ
 6FKODFKWN|USHU]XVDPPHQVHW]XQJ
 0LOFK]XVDPPHQVHW]XQJXQG3URGXNWLRQYRQ1XWUDFHXWLFDOV
+LQVLFKWOLFKGHUGXUFKGHQ(LQVDW]WUDQVJHQHU1XW]WLHUHHU]LHOWHQ9RUWHLOHODVVHQVLFK
GUHL=LHOJUXSSHQGHXWOLFKXQWHUVFKHLGHQ
 1XW]HQIUGLH7LHUSURGXNWLRQ
 1XW]HQ IU GLH /HEHQVPLWWHOLQGXVWULH XQG HYWO GHQ 'LVWULEXWLRQVEHUHLFK VRZLH
DQGHUH=ZHLJHGHULQGXVWULHOOHQ)HUWLJXQJ
 1XW]HQIUGHQ9HUEUDXFKHU

)UGHQ*HQWUDQVIHU]XU(U]HXJXQJWUDQVJHQHU1XW]WLHUHN|QQHQQDFK%(6(1)(/
'(5GLHLQ7DEHOOH]XVDPPHQJHIDVVWHQ0HWKRGHQKHUDQJH]RJHQZHUGHQ

Tabelle 17: 0HWKRGHQ ]XU (UVWHOOXQJ WUDQVJHQHU ODQGZLUWVFKDIWOLFKHU 1XW]WLHUH
32670$XD%(6(1)(/'(5
Gentransfermethode Literatur zur Übersicht 
0LNURLQMHNWLRQLQ9RUNHUQHYRQ=\JRWHQ %5(0XQG0h//(5DE
6SHUPLHQYHUPLWWHOWHU*HQWUDQVIHU 6&+(//$1'(5XQG%5(0
*$1'2/),
5HWURYLUDOH9HNWRUHQ +$6.(//XQG%2:(1&+$1
XD:+,7(/$:XD
.HUQWUDQVIHU.ORQLHUXQJ &,%(//,XD:2/)XD
.QVWOLFKH&KURPRVRPHQ0$&<$& ,.(12XD
$QPHUNXQJHQYJOKLHU]XDXFK$EVFKQLWWXQG7DEHOOH(LQHhEHUVLFKWEHUGHQ.HQQWQLVVWDQG
ELV ILQGHWVLFKEHL526&+/$8:HLWHUH/LWHUDWXU%5(0%5(0XQG:$*1(5
)(55(,5$XQG.$+/(:2/)XD 0$*$&/$5.0$*$XD
.(/(5XD.RPPHU]LHOOH1XW]XQJ.HUQWUDQVIHUYJO)256%(5*

Tabelle 18: (UIROJVUDWHQ EHL GHU (U]HXJXQJ WUDQVJHQHU 7LHUH IU GDV *HQH 3KDU
PLQJ]XVDPPHQJHVWHOOWYRQ$00$11XQG92*(/
Tierart Gentransfer-
methode
Erfolgsrate (auf die Anzahl transferierter Zygoten 
bezogener Anteil lebensfähiger Nachkommen mit 
aktivem Fremdgen) 
5LQG 0LNURLQMHNWLRQ 
6FKDI 0LNURLQMHNWLRQ 
6FKZHLQ 0LNURLQMHNWLRQ 
=LHJH 0LNURLQMHNWLRQ 
=LHJH .HUQWUDQVIHU 

 
Tabelle 19: %HLVSLHOHIUGDVhEHUOHEHQYRQ(PEU\RQHQXQGGDUDXVHQWVWDQGHQHQ
WUDQVJHQHQ7LHUHQQDFKHLQHU/LWHUDWXUDXVZHUWXQJYRQ:$//
entstandene transgene Tiere 
Spezies
Anzahl von 
Experim-
enten
Anzahl injizier-
ter und trans-
ferierter Em-
bryonen 
Anzahl
Nach-
kommen
in % pro 
Nachkom-
men
in % pro 
injizierten und 
transferierten
Embryonen 
0DXV     
.DQLQFKHQ     
5DWWH     
5LQG     
6FKZHLQ     
6FKDI     

%HLGHQDXIGHP:HJHGHU0LNURLQMHNWLRQHU]HXJWHQWUDQVJHQHQ7LHUHQ LVWZLHGHQ
7DEHOOH XQGHQWQRPPHQZHUGHQ NDQQ GLH(IIL]LHQ]GHU7UDQVJHQLQWHJUDWLRQ
NOHLQXQGVFKZDQNW ]ZLVFKHQFDEHL ODQGZLUWVFKDIWOLFKHQ1XW]WLHUHQVRZLHXP
EHL0RGHOORGHU/DERUWLHUHQ'LH(UIROJVUDWHZLUGYRUDOOHPGXUFKGUHL)DNWRUHQ
EHVWLPPW$00$11XQG92*(/
GLHhEHUOHEHQVIlKLJNHLWGHV(PEU\RV
GLH5DWHGHU*HQLQWHJUDWLRQVRZLH
GLHVWDELOH$XVSUlJXQJGHV7UDQVJHQV

1DFK%5,1.XDHUUHLFKWGLH(UIROJVUDWHEHLGHU(U]HXJXQJYRQWUDQVJHQHQ
5LQGHUQ PLW +LOIH GHU 0LNURLQMHNWLRQ ]ZLVFKHQ  XQG   GHU HWDEOLHUWHQ
7UlFKWLJNHLWHQ7DE'XUFK(PEU\RQHQELRSVLHVRZLH1DFKZHLVGHU7UDQVJHQLWlW
XQG%HVWLPPXQJ GHV*HVFKOHFKWHVPLWWHOV0XOWLSOH[3&5ZLUG JHZlKUOHLVWHW GDVV
DXVVFKOLHOLFK WUDQVJHQH.KHJHQHULHUWZHUGHQ$XFKZHQQGLH'DWHQGHU7DEHOOH
 QLFKW PHKU DNWXHOO VLQG JLOW GLH LQ LKU DXIJH]HLJWHQ 7HQGHQ] QDFK ZLH YRU 0LW
VWHLJHQGHP*HQHUDWLRQVLQWHUYDOOGHU7LHUDUWZDFKVHQGLHILQDQ]LHOOHQ$XIZHQGXQJHQ
]XU*HQHUDWLRQH[SUHPLHUHQGHUWUDQVJHQHU7LHUHVWDUNDQ

Tabelle 20: (UJHEQLVVH GHU 9RUVHOHNWLRQ PLWWHOV (PEU\RQHQELRSVLH XQG 0XOWLSOH[
3&5EHLGHU*HQHUDWLRQWUDQVJHQHU.KHQDFK%5,1.XD
 Transfe-
rierbare
Em-
bryonen 
Analy-
sierte
Em-
bryonen 
Geschlechts-
verhältnis der 
Embryonen 
(männlich / 
weiblich) 
transgene
Embryonen 
(männlich / 
weiblich) 
erzielte Träch-
tigkeiten bei 52 
weiblichen Em-
bryonen 
geborene
transgene
weibliche 
Kälber
Q      
      
JHVWDOWHWQDFKGHU3XEOLNDWLRQYRQ+(1'2/,1XD

 
Tabelle 21: .RVWHQYHUJOHLFK GHU (UVWHOOXQJ YRQ WUDQVJHQHQ 7LHUHQ LQ '0 QDFK
.$/0  ]LWLHUW DXV:$// XD  E]Z LQ  QDFK $00$11
XQG92*(/
Aufwand-Parameter Maus Schwein Schaf Rind 
.RVWHQ7LHU    
.RVWHQ7DJ7LHU    
%HWUHXXQJV]HLW
$Q]DKO7LHUH[7DJH
   
'0 '0 '0 '0.RVWHQIUHLQH[SUHPLH
UHQGHVWUDQVJHQHV7LHU    ±

:HJHQGHUJURHQ.RVWHQJHQWHFKQLVFKHU([SHULPHQWHEHLGHU7LHUDUW5LQGHUIROJWHQ
*UXQGODJHQXQWHUVXFKXQJHQ ]X GHQ *HQHQ GHU .XKPLOFKSURWHLQH ]XQlFKVW DQ
0lXVHQ GHQHQ VROFKH *HQH ]XYRU LQV *HQRP HLQJHEDXW ZXUGHQ 6R EHULFKWHWHQ
-(1* XD   EHU ([SUHVVLRQ 5HLQLJXQJ XQG &KDUDNWHULVLHUXQJ YRQ
5LQGHUȕ&DVHLQ XQG 5LQGHUĮ/DNWDOEXPLQ LQ 0lXVHPLOFK hEHU GLH YRU DOOHP DP
0RGHOOWLHU 0DXV DEHU DXFK EHL DQGHUHQ 6lXJHWLHUHQ GXUFKJHIKUWHQ ]DKOUHLFKHQ
6WXGLHQ]XU([SUHVVLRQYRQDUWIUHPGHQ0LOFKSURWHLQHQJDE:$//XD
HLQH hEHUVLFKW ([SUHVVLRQVXQWHUVXFKXQJHQ ZHUGHQ HEHQIDOOV DQ NXOWLYLHUWHQ
5LQGHUHPEU\RQHQXQWHUQRPPHQYJO<$6((1'LHQRWZHQGLJHQ6FKULWWHDXI
GHP :HJH ]XU WUDQVJHQHQ .XK KDEHQ 6,5$5' XD  EHVFKULHEHQ :$//
NDONXOLHUWHHLQHQ=HLWUDXPYRQELV0RQDWHQXPHLQH5LQGHUKHUGHPLW
ODNWLHUHQGHQWUDQVJHQHQ.KHQ]XHU]HXJHQ'LH=XFKWVROFKHU7LHUHHUIRUGHUWQDFK
1,(0$11XD QHXH6WUXNWXUHQZLH]%1XNOHXVSURJUDPPHlKQOLFKGHQ LQ
GHU*HIOJHOXQG6FKZHLQH]XFKWEHUHLWVH[LVWLHUHQGHQ=XFKWSURJUDPPHQ


3.5.1.1 Zielsetzungen von Veränderungen im Nutztiergenom 
'LH7DEHOOHQELVIDVVHQPLW$XVQDKPHGHU0LOFKYLHOHGHUELVKHUIRUPXOLHUWHQ
=LHOHJHQWHFKQLVFKHU9HUlQGHUXQJHQEHLODQGZLUWVFKDIWOLFKHQ1XW]WLHUHQXQG)LVFKHQ
]XVDPPHQ7URW]GHUIUKHLQVHW]HQGHQ'LVNXVVLRQ]XU*HZLQQXQJYRQWUDQVJHQHQ
7LHUHQ EHVFKUlQNW VLFK LKU (LQVDW] ELV KHXWH DXI GLH ELRPHGL]LQLVFKH
*UXQGODJHQIRUVFKXQJ 0RGHOOWLHUH VRZLH DXI 7LHUH DOV %LRUHDNWRUHQ *HQH
3KDUPLQJ 6HOEVW GHU  HUVFKLHQHQH 9'/8)$6WDQGSXQNW Ä*HQWHFKQLVFK
YHUlQGHUWH2UJDQLVPHQ*92LQGHU$JUDUSURGXNWLRQXQGLKUH.RQWUROOH³JHKWQRFK
PLWNHLQHP6DW]DXI$QZHQGXQJHQLQGHU7LHUSURGXNWLRQHLQ

Tabelle 22: (LQVDW]EHUHLFKH WUDQVJHQHU 1XW]WLHUH YHUlQGHUW XQG HUJlQ]W QDFK
$00$11XQG92*(/
Tierart Gene 
Pharming
Xenotrans-
plantation 
Krankheits-
resistenz
Wachstum Fleisch Milch Wolle,
Seide
5LQG [  [  [ [ 
6FKDI [  [  [  [
=LHJH [      [
6FKZHLQ [ [ [ [ [ [ 
+XKQ [  [  [  
.DQLQFKHQ [      
)LVFK   [ [ [  
ZHLWHUH/LWHUDWXU:+((/(5XQG:$/7(56:+((/(5

 
Tabelle 23: %HLVSLHOH IU 1XW]WLHUH PLW HLQHP ZDFKVWXPVVWHLJHUQGHQ 7UDQVJHQ
QDFK$00$11XQG92*(/E]Z3856(/
Transgen Quelle des 
Transgens 
Transgene Tierart 
:DFKVWXPVKRUPRQ*HQ 5LQG 5LQG
 5LQG 6FKZHLQ
 5LQG 6FKDI
 0HQVFK 6FKZHLQ
 0HQVFK 6FKDI
 6FKZHLQ 6FKZHLQ
 5DWWH 6FKZHLQ
 6FKDI 6FKDIYJO$'$06XD
,QVXOLQlKQOLFKHU:DFKVWXPVIDNWRU, 0HQVFK 5LQG
 0HQVFK 6FKZHLQ
+RUPRQIUHLVHW]HQGHU)DNWRU 0HQVFK 6FKZHLQ
 0HQVFK 6FKDI
gVWURJHQ5H]HSWRU 0HQVFK 5LQG
5H]HSWRUHQIUȕ$JRQLVWHQ  YJO,'(/

1DFK1,(0$11 XD  ELHWHQ VLFK IROJHQGH0|JOLFKNHLWHQ GHQ*HVXQGKHLWV
VWDWXV ODQGZLUWVFKDIWOLFKHU1XW]WLHUHGXUFK9HUlQGHUXQJHQ LP7LHUJHQRP]XYHUEHV
VHUQ
- 0RGHOOLHUXQJGHV,PPXQV\VWHPV
- 7UDQVIHUYRQVSH]LILVFKHQ.UDQNKHLWVUHVLVWHQ]*HQHQ
- ,QWHUQH,PPXQLVLHUXQJ([SUHVVLRQYRQ,PPXQRJOREXOLQHQXQG$QWLN|USHUQ
- ,QWUD]HOOXOlUH ,PPXQLVLHUXQJ ([SUHVVLRQ HLQHV YLUDOHQ *HQV GDV GLH 9HUPHK
UXQJGHV9LUXVEHKLQGHUW
- *H]LHOWH=HUVW|UXQJYRQ*HQHQGLH.UDQNKHLWHQKHUYRUUXIHQ
- 6RPDWLVFKHU*HQWUDQVIHU

'LH7UDQVJHQNRQVWUXNWHGLHDXI1XW]WLHUHEHUWUDJHQZHUGHQEHVWHKHQLQGHQPHLV
WHQ)lOOHQDXV]ZHL LQ LKUHU)XQNWLRQDOLWlWPLWHLQDQGHU IXVLRQLHUWHQ*HQDEVFKQLWWHQ
3URPRWRUXQG:LUNRGHU=LHOJHQ,Q7DEHOOHVLQGHLQLJH%HLVSLHOHIUGLHhEHUWUD
JXQJ YRQ 7UDQVJHQNRQVWUXNWHQ DXI1XW]WLHUH ]XVDPPHQJHIDVVW GLH GHUHQ:DFKV
WXPXQG(QWZLFNOXQJEHVFKOHXQLJHQVROOHQ

 
Tabelle 24: 9HUVXFKH ]XU %HVFKOHXQLJXQJ YRQ :DFKVWXP XQG (QWZLFNOXQJ EHL
1XW]WLHUHQ GXUFK hEHUWUDJXQJ YRQ 7UDQVJHQNRQVWUXNWHQ 1,(0$11

Tierart Promotor Wirkgen Vorteile * Nachteile * 
6FKZHLQ S07 E*+ VFKQHOOHUH
*HZLFKWV]XQDKPH
EHVVHUH
)XWWHUYHUZHUWXQJ
$EVLQNHQGHU
5FNHQVSHFNGLFNHDXI

QLHGULJH*HEXUWVJHZLFKWH
UHGX]LHUWHU$SSHWLW
/HWKDUJLH$UWKULWLV
YHUULQJHUWH)HUWLOLWlW
HUK|KWHV$XIWUHWHQYRQ
0DJHQJHVFKZUHQ
6FKZHLQ K07 S*+ UDVFKHUHV:DFKVWXP
EHVVHUH
)XWWHUYHUZHUWXQJ
6WHLJHUXQJGHV
)OHLVFKDQWHLOV
RKQHSDWKRORJLVFKH
%HJOHLWHUVFKHLQXQJHQ
6FKZHLQH 3(3&. E*+ EHVVHUH
)XWWHUYHUZHUWXQJ
$EVLQNHQGHU
5FNHQVSHFNGLFNHDXI

PLWHLQLJHQSDWKRORJLVFKHQ
%HJOHLWHUVFKHLQXQJHQ
6FKZHLQ P69 JVNL 0XVNHOK\SHUWURSKLHLP
6FKXOWHUXQG
6FKLQNHQEHUHLFK
0XVNHOIDVHUQYDNXROLVLHUW
PXVNXOlUH$WRQLHQXQG
6FKZlFKHQLQGHQ
([WUHPLWlWHQ
5LQG P69 JVNL 0XVNHOK\SHUWURSKLHLP
/HQGHQXQG
+LQWHUYLHUWHOEHUHLFK
0OGZDUXP
JU|HU
0XVNHOGHJHQHUDWLRQ
6FKZHLQ SĮ$FWLQ K,*), VSH]LILVFKH(UK|KXQJ
GHV,*),6SLHJHOVLP
0XVNHODEHUQLFKWLP
%OXWVHUXP
NHLQHbQGHUXQJHQLP
3KlQRW\S
6FKDI 077UDQV
IHUULQ
$OEXPLQ
K*+
R*+
E*+*5)
UHGX]LHUWHU)HWWDQWHLOLP
6FKODFKWN|USHU
:DFKVWXPVYHUODXIXQG
)XWWHUYHUZHUWXQJ
XQYHUlQGHUW'LDEHWHVXQG
IUKHU7RG
*HIOJHO 5RXV
6DUNRPD
9LUXV
6HTXHQ]HQ
E*+ 7LHUHZXUGHQJU|HUXQG
ZXFKVHQVFKQHOOHU
NHLQH$QJDEHQ]XU
HU]LHOWHQ)OHLVFKTXDOLWlW
)LVFKH $QWL)UHH]H
3URWHLQJHQ
ILVFKVSH
]LILVFKH
QLFKW KH
WHURORJH
*+
)LVFKHZXUGHQELV
IDFKVRJUR
HUKHEOLFKH9DULDWLRQLQGHU
*U|HNHLQH.RUUHODWLRQ
]ZLVFKHQ3ODVPD*+
6SLHJHOXQG:DFKVWXPV
UDWH
)LVFKH 07/DFKV *+
/DFKV
YHUEHVVHUWHV:DFKVWXP
/DFKVHPDOVR
VFKZHU

 LQ %H]XJ DXI GLH QLFKWWUDQVJHQHQ .RQWUROOWLHUH 07   0HWDOORWKLRQHLQ *+   JURZWK KRUPRQH  
:DFKVWXPVKRUPRQ S   SRUFLQHV E   ERYLQHV K   KXPDQHVP69 PXULQHV6DUNRPD9LUXV GK
0DXV6DUNRPD9LUXVJ JDOOXVGKYRP+XKQDEVWDPPHQGVNL *HQGDVIU7UDQVIRUPDWLRQXQG
'LIIHUHQ]LHUXQJ LP 0XVNHO YHUDQWZRUWOLFK LVW S   SRXOWU\   *HIOJHO 3(3&.  
3KRVSKRHQROS\UXYDWFDUER[\NLQDVH *5)   :DFKVWXPVKRUPRQ5HOHDVLQJ)DNWRU   GHP *+
YRUJHVFKDOWHWHV5HJXODWLRQVHOHPHQWDXVGHU+\SRSK\VH
 
Tabelle 25: %HLVSLHOH YRQ 9HUVXFKHQ 1XW]WLHUH JHQWHFKQLVFK .UDQNKHLWVUHVLVWHQ]
]X YHUOHLKHQ QDFK ),6&+(5  VRZLH $00$11 XQG 92*(/

Transgen Quelle des 
Transgens
Transgene
Tierart
Resistenz/Toleranz gegen 
  5LQG 7U\SDQRVRPD
/\VRVWDSKLQ*HQ  5LQG 0DVWLWLVYJO:$//XD
0[*HQ 0DXV 6FKZHLQ ,QIOXHQ]D
,PPXQRJOREXOLQ*HQH 0DXV 6FKZHLQ 
,PPXQRJOREXOLQ*HQH 0DXV 6FKDI 
PRGLIL]LHUWHV
&KLWLQDVH*HQ
7DEDN 6FKDI /DUYHQGHU%RZIO\/XFLOOD
FXSULQD
+OOSURWHLQ*HQ 9LVQD9LUXV 6FKDI 9LVQD9LUXV GXUFK %LOGXQJ YRQ
YLUDOHP3URWHLQ
+OOSURWHLQ*HQ /HXNRVH9LUXV +XKQ $YLlUHV/HXNRVH9LUXV$9/
EHL*HIOJHOZLUG]XZHLWHUHQ5HVLVWHQ]HQ]%JHJHQ6DOPRQHOOHQ0DUHNVFKH.UDQNKHLWJHIRUVFKW

Tabelle 26: :HLWHUH JHQWHFKQLVFKH 9HUlQGHUXQJHQ EHL ODQGZLUWVFKDIWOLFKHQ 1XW]
WLHUHQXQG)LVFKHQPLWGHP=LHOHLQHU(IIL]LHQ]VWHLJHUXQJLQ7LHUSURGXN
WLRQ E]Z )LVFKHUHL QDFK ),6&+(5  $00$11 XQG 92*(/
g.2,167,787VRZLH3277+2)XQG7(8)(/
Tierart Aspekte der Tierproduktion und Fischerei 
5LQG  6WHLJHUXQJ GHU 0LOFKSURGXNWLRQ GXUFK hEHUWUDJXQJ YRQ :DFKVWXPV
KRUPRQ*HQHQ
  JH]LHOWH9HUHUEXQJYRQ+RUQORVLJNHLW
  hEHUWUDJXQJHLQHV%6(5HVLVWHQ]JHQVYRP6FKDIYJO6(,'(/
6FKZHLQ  EHVVHUH )XWWHUYHUZHUWXQJ XQG JHULQJHUH 8PZHOWEHODVWXQJ ]% &HOOX
ORVH$EEDX 3K\WDW39HUZHUWXQJ GXUFK hEHUWUDJXQJ GHU *HQH IU
HQWVSUHFKHQGH(Q]\PHYJO11
  6DXHQ PLW HUK|KWHU 0LOFKSURGXNWLRQ ]XU EHVVHUHQ )HUNHODXI]XFKW Į
/DNWDOEXPLQ*HQGHV5LQGHVYJO:+((/(5XD
6FKDI  6WHLJHUXQJGHU:ROOSURGXNWLRQGXUFK7UDQVJHQHIU6HULQ7UDQVDFHW\OD
VH 2$FHW\OVHULQ 6XOIK\GU\ODVH ,QVXOLQlKQOLFKHU :DFKVWXPVIDNWRU ,
&KORUDPSKHQLFRO$FHW\OWUDQVIHUDVH 9HUEHVVHUXQJ GHU :ROOTXDOLWlW
GLFKWHUH PRWWHQUHVLVWHQWH QLFKW YHUILO]HQGH :ROOH 6HOEVWDEZXUI YRQ
:ROOH
*HIOJHO  N|USHUHLJHQH 6\QWKHVH HVVHQ]LHOOHU $PLQRVlXUHQ GXUFK hEHUWUDJXQJ
EDNWHULHOOHU*HQV\VWHPHE]Z9HUlQGHUXQJHQLP3URWHLQPXVWHU
  EHVFKOHXQLJWHV:DFKVWXP GXUFKhEHUWUDJXQJ YRQ:DFKVWXPVKRUPRQ
*HQHQK|KHUHU)OHLVFKHUWUDJ
)LVFK  5HVLVWHQ]HQJHJHQEDNWHULHOOH ,QIHNWLRQGXUFKHUK|KWH/\VR]\PELOGXQJ
XQGJHJHQ3DUDVLWHQ
  EHVFKOHXQLJWHV:DFKVWXP GXUFKhEHUWUDJXQJ YRQ:DFKVWXPVKRUPRQ
*HQHQDQGHUHU)LVFKDUWHQ
  9HUEHVVHUXQJGHU)XWWHUYHUZHUWXQJ
  7ROHUDQ] JHJHQEHU VHKU QLHGULJHQ 7HPSHUDWXUHQ GXUFK hEHUWUDJXQJ
HLQHV*HQVIUÄ)URVWVFKXW]SURWHLQH³DXV:LQWHUIOXQGHU
  (QWZLFNOXQJLQIHUWLOHUVWHULOHU)LVFKOLQLHQEHLWUDQVJHQHQ)LVFKHQ

=XU8PVHW]XQJGLHVHU.RQ]HSWH IUZLGHUVWDQGVIlKLJH WUDQVJHQH1XW]WLHUHEHVWHKW
MHGRFKQRFK)RUVFKXQJVEHGDUI%0(/)
 
'LH HUVWHQ WUDQVJHQHQ 1DKUXQJVPLWWHO DXV GHP 7LHUUHLFK ZHUGHQ ZDKUVFKHLQOLFK
)LVFKHVHLQGDGHUHQ)RUWSIODQ]XQJVELRORJLHJHQWHFKQLVFKH9HUlQGHUXQJHQOHLFKWHU
HUP|JOLFKWDOVGDVEHL6lXJHWLHUHQGHU)DOO LVW1,(0$11(VVROOEHUHLWVDQ
FD  )LVFKDUWHQ JHOXQJHQ VHLQ JHQWHFKQLVFKH 9HUlQGHUXQJHQ YRU]XQHKPHQ
6&+5(&.(1%(5* Ä0LWGHU(QWZLFNOXQJYRQ WUDQVJHQHQ)LVFKHQZLUGGLH
+RIIQXQJ YHUEXQGHQ GHU ZHOWZHLWHQ hEHUILVFKXQJ GHU 0HHUH (LQKDOW JHELHWHQ ]X
N|QQHQXQGJOHLFK]HLWLJHLQHZDFKVHQGH:HOWEHY|ONHUXQJPLWTXDOLWDWLYKRFKZHUWLJHU
XQGHLZHLUHLFKHU1DKUXQJYHUVRUJHQ]XN|QQHQ³5(+%(,13277+2)XQG
7(8)(/'DQHEHQHUJHEHQVLFKZHLWHUH(LQVDW]P|JOLFKNHLWHQ IU WUDQVJHQH
)LVFKH DOV 0RQLWRU2UJDQLVPHQ IU GLH (QWGHFNXQJ YRQ 8PZHOWVFKDGVWRIIHQ RGHU
YRQWUDQVJHQHQ7LHUHQJHJHQVRJHQDQQWHLQYDVLYH7LHUDUWHQGLHYHUVHKHQWOLFKRGHU
YRUVlW]OLFK LQ EHVWLPPWH gNRV\VWHPH HLQJHIKUW ZXUGHQ g.2,167,787 
'DV HUVWH WUDQVJHQH +DXVWLHU LVW HLQ IOXRUHV]LHUHQGHU URWHU =HEUDILVFK GHU LQ GHQ
86$VHLW-DQXDUYRQGHU)LUPD<RUNWRZQ7HFKQRORJLHVXQWHUGHU%H]HLFKQXQJ
Ä*OR)LVK³ YHUPDUNWHW ZLUG +$//(50$1  /$0%  8UVSUQJOLFK ZDU
GLHVHU )LVFK GHU HLQ )OXRUHV]HQ] EHZLUNHQGHV 4XDOOHQJHQ HQWKlOW DOV 8PZHOW
PRQLWRU*92JHVFKDIIHQZRUGHQ

Tabelle 27: =LHOHJHQWHFKQLVFKHU9HUlQGHUXQJHQEHLODQGZLUWVFKDIWOLFKHQ1XW]WLHUHQ
XQG )LVFKHQ ]XU 9HUEHVVHUXQJ GHU 3URGXNWTXDOLWlW QDFK ),6&+(5
$00$11XQG92*(/VRZLHg.2,167,787
Tierart Aspekte der Produktqualität 
5LQG  YHUlQGHUWH 0LOFKSURWHLQ]XVDPPHQVHW]XQJ GXUFK 9HUKLQGHUXQJ GHU
*HQH[SUHVVLRQ6\QWKHVHKHPPXQJRGHUGXUFK%LOGXQJQHXHU3URWHLQH
  YHUlQGHUWH 0LOFKIHWW]XVDPPHQVHW]XQJ GXUFK 9HUlQGHUXQJ GHU DQ GHU
)HWWV\QWKHVHEHWHLOLJWHQ(Q]\PHZHLWHUH%HLVSLHOHVLHKH7DEELV
6FKZHLQ  5HGXNWLRQGHV)HWWJHKDOWHV LP)OHLVFKGXUFKhEHUWUDJXQJYRQ:DFKV
WXPVKRUPRQ*HQHQ
  hEHUWUDJXQJ YRQ Ä6SLQDW*HQHQ³ )$'*HQ ]XU (LJHQV\QWKHVH YRQ
/LQROVlXUH LP 6FKZHLQ XQG (UK|KXQJ GHV $QWHLOV PHKUIDFK
XQJHVlWWLJWHU)HWWVlXUHQLP6FKZHLQHIHWWYJO6$(.,XD
6FKDI  6WHLJHUXQJ GHU :ROOTXDOLWlW GXUFK N|USHUHLJHQH 6\QWKHVH HVVHQ]LHOOHU
$PLQRVlXUHQhEHUWUDJXQJEDNWHULHOOHU*HQV\VWHPH
  9HUEHVVHUXQJGHU:ROOTXDOLWlW(LQEDXHLQHV7UDQVJHQVIU.HUDWLQ,)
=LHJH  6\QWKHVHYRQ)DVHUSURWHLQHQHLQHU6SLQQHQDUWLP(XWHUÄ%LR6WHHO³
*HIOJHO  K|KHUH(L6FKDOHQVWlUNH
)LVFK  bQGHUXQJYRQ(LJHQVFKDIWHQGHV)LVFKIOHLVFKHVZLH)lUEXQJ$QWHLODQ
)HWWHQXQG3URWHLQHQVRZLH*HVFKPDFN
(LQH6HLGHQV\QWKHVHLQ(FROLZXUGHHEHQIDOOVUHDOLVLHUWYJO6&+(,%(/


3.5.1.2  Gentechnische Veränderung der Milchzusammensetzung 
8PIDQJUHLFKH 9RUVWHOOXQJHQ EHVWDQGHQ IUK]HLWLJ KLQVLFKWOLFK GHU JHQWHFKQLVFKHQ
9HUlQGHUXQJ YRQ .XKPLOFK -,0(1(=)/25(6 XQG 5,&+$5'621  *HQ
WHFKQLVFKH9HUlQGHUXQJHQGHU0LOFK]XVDPPHQVHW]XQJYHUIROJHQHQWZHGHU WHFKQR
ORJLVFK|NRQRPLVFKHRGHUQXWULWLYH=LHOH(QWVWHKWGHP9HUEUDXFKHUEHLHUVWHUHQNHLQ
XQPLWWHOEDUHU =XVDW]QXW]HQ VROOHQ GLH JHQWHFKQLVFKHQ9HUlQGHUXQJHQ GHU ]ZHLWHQ
=LHOVHW]XQJ GHP 1DKUXQJVPLWWHO 0LOFK EHLP 9HU]HKU HLQHQ ]XVlW]OLFKHQ JHVXQG
KHLWOLFKHQ1XW]HQYHUVFKDIIHQGLH9HUGDXOLFKNHLWYHUEHVVHUQRGHUDOOHUJLVFKH5HDN
WLRQHQYHUPHLGHQ'LH7DEHOOHQELVYHUPLWWHOQHLQH9RUVWHOOXQJEHUGDV3RWHQ
]LDOGHU]XHUZDUWHQGHQ9HUlQGHUXQJHQLQGHU0LOFK]XVDPPHQVHW]XQJGLHDOV)ROJH
 
JHQWHFKQLVFKHU )RUVFKXQJ ZRKO YRU DOOHP EHL .XKPLOFK HLQWUHWHQ ZHUGHQ 0LOFK
ULQGKHUGHQPLWVSH]LHOOHP3URGXNWLRQV]LHOXQGHQWVSUHFKHQGVHSDUDWHU9HUDUEHLWXQJ
VROOHQ QHXH 9HUPDUNWXQJVFKDQFHQ IU0LOFK XQG0LOFKSURGXNWH VFKDIIHQ 'D QDFK
$XVVDJHQ]DKOUHLFKHU$XWRUHQELV]XGHU:HOWEHY|ONHUXQJPHKURGHUZHQLJHU
8QYHUWUlJOLFKNHLWVUHDNWLRQHQ /DNWRVH ȕ/DNWRJOREXOLQ EHLP 0LOFKYHU]HKU ]HLJHQ
DXVJHSUlJW EHL %HY|ONHUXQJVJUXSSHQ LQ $IULND $VLHQ XQG /DWHLQDPHULNDZHUGHQ
GLH %HPKXQJHQ ]XU JHQWHFKQLVFKHQ 9HUlQGHUXQJ GHU 0LOFK]XVDPPHQVHW]XQJ
IRUFLHUW.$5$7=$6XQG7851(5'LH'HXWVFKH*HVHOOVFKDIWIU=FKWXQJV
NXQGH '*I= IKUWH DP  HLQ 6HPLQDU ]XP 7KHPD Ä*HQWHFKQLN LP
,QWHUHVVH GHU 1HXHQWZLFNOXQJ XQG 9HUEHVVHUXQJ IXQNWLRQHOOHU 0LOFKHU]HXJQLVVH³
GXUFKZDVGDV]XQHKPHQGH,QWHUHVVHDQJHQWHFKQLVFKYHUlQGHUWHU0LOFKDOV4XHOOH
IXQNWLRQHOOHU/HEHQVPLWWHOYJO6&+5(=(10(,5GHPRQVWULHUW

Tabelle 28: 3RWHQ]LHOOH JHQWHFKQLVFKH 0RGLILNDWLRQHQ YRQ .XKPLOFKEHVWDQGWHLOHQ
PLW$XVZLUNXQJHQIUGHQ0LOFKHU]HXJHU%5(0(/XD%/(&.
XD:$//XD$00$11XQG92*(/
Gentechnologischer Ansatz Veränderungen in der Milch/Kon-
sequenz
(UK|KXQJRGHU$EVHQNXQJGHVĮ
/DNWDOEXPLQDQWHLOV
%HHLQIOXVVXQJGHURVPRWLVFKHQ
5HJXODWLRQGHUVHNUHWRULVFKHQ
(XWHU]HOOHQPHKU/DNWRVH
*DODNWRV\OWUDQVIHUDVHXQGHUK|KWH
0LOFKSURGXNWLRQRGHUXPJHNHKUW
3URGXNWLRQYRQDQWLSDWKRJHQHQ
6XEVWDQ]HQ
9HUPHLGXQJYRQ(XWHUHQW]QGXQJHQ±
9HUEHVVHUXQJGHU0DVWLWLVUHVLVWHQ]
9HUULQJHUXQJGHU([SUHVVLRQYRQ$FHW\O
&RHQ]\P$&DUER[\ODVH
ZHQLJHU0LOFKIHWW6HQNXQJGHU
0LOFKSURGXNWLRQVNRVWHQ

Tabelle 29: 3RWHQ]LHOOH JHQWHFKQLVFKH 0RGLILNDWLRQHQ YRQ .XKPLOFKEHVWDQGWHLOHQ
PLW 1XW]HQ IU GLH 0LOFKLQGXVWULH %5(0(/ XD  %/(&. XD
:$//XD$00$11XQG92*(/
Gentechnologischer Ansatz Veränderungen in der Milch/Konsequenz 
9HUJU|HUXQJGHVĮXQGȕ
&DVHLQDQWHLOV
9HUEHVVHUXQJGHU%UXFKIHVWLJNHLWYRQ.lVH
(UK|KXQJGHUWKHUPLVFKHQ6WDELOLWlWHUK|KWH
.lVHDXVEHXWH
(UK|KXQJGHV
3KRVSKRU\OLHUXQJVJUDGHVGHU
&DVHLQIUDNWLRQHQ
YHUEHVVHUWH(PXOJDWLRQVHLJHQVFKDIWHQ
(OLPLQLHUXQJGHVȕ/DNWRJOREXOLQV YHUULQJHUWH*HOELOGXQJEHLK|KHUHQ
7HPSHUDWXUHQ
$EVHQNXQJGHUĮ
/DNWDOEXPLQDQWHLOV
YHUJU|HUWHV0DUNWSRWHQ]LDOYRQ7ULQNPLOFKXQG
:HLFKNlVH9HUULQJHUXQJGHU(LVNULVWDOOELOGXQJ
9HUJU|HUXQJGHVț
&DVHLQDQWHLOV
YHUEHVVHUWH6WDELOLWlWGHU&DVHLQPLFHOOHQ
NOHLQHUH&DVHLQPLFHOOHQYHUULQJHUWH*HOELOGXQJ
XQG.RDJXODWLRQ
(LQEDXYRQ]XVlW]OLFKHQ
3URWHRO\VH6WHOOHQLQGDVț
&DVHLQ
UDVFKHUH.lVHUHLIXQJ
(LQEDXYRQ]XVlW]OLFKHQ
3URWHRO\VH6WHOOHQLQ
&DVHLQIUDNWLRQHQ
VFKQHOOHUH7H[WXUHQWZLFNOXQJEHLGHU
.lVHUHLIXQJ
 
Gentechnologischer Ansatz Veränderungen in der Milch/Konsequenz 
6HNUHWLRQYRQ/\VR]\P HUK|KWHU .lVHHUWUDJ XQG YHUEHVVHUWHU 6FKXW]
JHJHQXQHUZQVFKWH0LOFKPLNURRUJDQLVPHQ
9HUULQJHUXQJ GHU ([SUHVVLRQ YRQ
$FHW\O&RHQ]\P$&DUER[\ODVH
IHWWDUPH 0LOFKSURGXNWH ZHQLJHU %XWWHU XQG
%XWWHUPLOFK DOV 1HEHQSURGXNWH GHU .lVHIHUWL
JXQJ

'LHVHURSWLPLVWLVFKHQ'DUVWHOOXQJPVVHQMHGRFKGLH$QJDEHQLQ7DEHOOHJHJHQ
EHUJHVWHOOWZHUGHQ'XUFKGLHKRKHQ.RVWHQEHGLQJWZLUGVLFKGLH8PVHW]XQJGHU
9RUVWHOOXQJHQ LQ GLH 3UD[LV QXU YROO]LHKHQ ZHQQ GLH 9HUPDUNWXQJ GHU SRWHQ]LHOOHQ
3URGXNWHGHQ.RVWHQDXIZDQG]XU(U]HXJXQJ WUDQVJHQHU7LHUHGHFNW ,VWGLHVHVEHL
GHUNOHLQWRQQDJLJHQ3URGXNWLRQYRQ3KDUPDNDEHUHLWVMHW]WJHZlKUOHLVWHWGUIWHHVLQ
GHU7LHUSURGXNWLRQVFKZLHULJHUVHLQNRVWHQGHFNHQGPLW*92]XSURGX]LHUHQ(V LVW
GDYRQ DXV]XJHKHQ GDVV EHL GHU $XVZDKO YRQ5LQGHUUDVVHQ ]XU (U]HXJXQJ WUDQV
JHQHU /LQLHQ GLH PLWWOHUH 1XW]XQJVGDXHU RGHU /HEHQVPLOFKOHLVWXQJ .ULWHULHQ VHLQ
ZHUGHQ'LH7DEHOOHQELVYHUGHXWOLFKHQDP%HLVSLHOGHU0LOFK]XJOHLFKGDVV
WURW] XQWHUVFKLHGOLFKHU =LHOVHW]XQJHQ KLQVLFKWOLFK GHV EHDEVLFKWLJWHQ SULPlUHQ
1XW]HQVGHV7UDQVJHQV LQ1XW]WLHUHQDXFK6\QHUJLHHIIHNWHP|JOLFKVLQG'LHPHLV
WHQXQWHULKQHQEHWUHIIHQGLH0LOFKZLUWVFKDIWHLQHUVHLWVVRZLHGLH9HUEUDXFKHUDQGH
UHUVHLWV:HQQDXFKEHLGHQ=LHOHQ]XU9HUlQGHUXQJGHU0LOFK]XVDPPHQVHW]XQJGLH
7LHUDUW5LQGGRPLQLHUWEHVWHKHQlKQOLFKH9RUVWHOOXQJHQHEHQVREHL6FKDIYJO5(+
XDXQG=LHJH

Tabelle 30: 3RWHQ]LHOOH JHQWHFKQLVFKH 0RGLILNDWLRQHQ YRQ .XKPLOFKEHVWDQGWHLOHQ
PLW 1XW]HQ IU GHQ 9HUEUDXFKHU %5(0(/ XD  %/(&. XD
:$// XD  $00$11 XQG 92*(/  -$+5(,6 XQG
.5$)7E
Gentechnologischer Ansatz Veränderungen in der Milch/Konsequenz 
9HUJU|HUXQJ GHV Į XQG ȕ&D
VHLQDQWHLOV
(UK|KXQJGHV&DOFLXPJHKDOWHV
(UK|KXQJ GHV 3KRVSKRU\OLHUXQJV
JUDGHVGHU&DVHLQIUDNWLRQHQ
(UK|KWHU&DOFLXPJHKDOW
$EVHQNHQ GHV ȕ/DNWRJOREXOLQDQ
WHLOVGXUFKDQWLVHQVH+HPPXQJ
YHUEHVVHUWH 9HUGDXEDUNHLW $EVHQNXQJ GHV DO
OHUJHQHQ 3RWHQ]LDOV XQG 9HUULQJHUXQJ GHV SUL
PlUHQ&\VWHLQDQJHERWHVLQ0LOFK
$EVHQNXQJ GHV Į/DNWDOEXPLQDQ
WHLOV
YHUULQJHUWHU/DNWRVHJHKDOWGXUFK6\QWKHVHKHP
PXQJEHVVHUH9HUWUlJOLFKNHLWYRQ0LOFK
$EVHQNXQJ GHV /DNWRVHJHKDOWHV
GXUFK%LOGXQJYRQȕ*DODNWRVLGDVH
LQGHU0LOFK
EHVVHUH9HUWUlJOLFKNHLWYRQ0LOFK
(QWIHUQXQJ YRQ DOOHUJHQHQ 7HLOVH
TXHQ]HQ EHL ĮV&DVHLQ ȕ/DNWR
JOREXOLQXQGĮ/DNWDOEXPLQ
EHVVHUH9HUWUlJOLFKNHLWYRQ0LOFK
6HNUHWLRQ YRQ KXPDQHP /DNWRIHU
ULQXQGKXPDQHP/\VR]\P
YHUEHVVHUWH (LVHQUHVRUSWLRQ XQG EHVVHUHU
6FKXW]JHJHQ'DUPLQIHNWLRQHQ
(UK|KXQJGHVȕ&DVRNLQLQ$QWHLOV EOXWGUXFNVHQNHQGH:LUNXQJ
3URGXNWLRQ YRQ ȕ*DODNWRVLGDVH
/DNWDVH
(QWIHUQXQJ YRQ /DNWRVH XQGRGHU Į/DNWDOEX
PLQHUK|KWH0LOFKYHUWUlJOLFKNHLW
3URGXNWLRQYRQ,PPXQRJOREXOLQHQ JU|HUH JHVXQGKHLWOLFKH 6LFKHUKHLW JHJHQ KX
PDQSDWKRJHQH (UUHJHU ZLH 6DOPRQHOOHQ XQG
/LVWHULHQ
 
Gentechnologischer Ansatz Veränderungen in der Milch/Konsequenz 
9HUULQJHUXQJ GHU ([SUHVVLRQ YRQ
$FHW\O&RHQ]\P$&DUER[\ODVH
YHUULQJHUWHU )HWWJHKDOW YHUEHVVHUWH QXWULWLYH
4XDOLWlWGHU7ULQNPLOFK
]XVlW]OLFKH ([SUHVVLRQ YRQ ,PPX
QRJOREXOLQ*HQHQ
EHVVHUHU 6FKXW] JHJHQ SDWKRJHQH .HLPH ZLH
6DOPRQHOOHQXQG/LVWHULHQ
$XVWDXVFK YRQ ERYLQHQ 0LOFKSUR
WHLQJHQHQGXUFKKXPDQH$QDORJD
,PLWDWLRQYRQ)UDXHQPLOFK

$OOH JHQWHFKQLVFKHQ (LQJULIIH GLH GLH RVPRWLVFKH 5HJXODWLRQ GHU 0LOFKVHNUHWLRQ
EHUKUHQN|QQHQIUGHQ0LOFKHU]HXJHUDXFKPLWHLQHUYHUULQJHUWHQ0LOFKSURGXNWLRQ
YHUEXQGHQ VHLQ ./267(50(<(5  VRZLH -$+5(,6 XQG .5$)7 E
ZLHVHQGDUDXIKLQGDVVEHL(QWIHUQXQJYRQ/DNWRVHE]ZĮ/DNWDOEXPLQRGHUYRQȕ
/DNWRJOREXOLQDXVGHU0LOFK]XHUQVWKDIWHQ6W|UXQJHQEHLGHU0LOFKELOGXQJXQG±HMHN
WLRQ YLVNRVH0LOFK VRZLH LQ GHU 3DQVHQSK\VLRORJLH IHKOHQGHU +\GULHUXQJVVFKXW]
NRPPHQNDQQ:LHDXVGHU7DEHOOH KHUYRUJHKW EHVWHKHQDEHU DQGHUH$OWHUQD
WLYHQ GHU 7UDQVJHQHVH LQGHP EHL GHQ JHQDQQWHQ 0LOFKSURWHLQHQ DOOHUJHQH 7HLO
VHTXHQ]HQQLFKW WUDQVNULELHUWZHUGHQXQGGDV'LVDFFKDULG/DNWRVHGXUFK]XVlW]OLFK
JHELOGHWH ȕ*DODNWRVLGDVH LQ GLH 0RQRVDFFKDULGH *OXNRVH XQG *DODNWRVH YRU
JHVSDOWHQZLUG

'LH JHJHQZlUWLJHQ XQG NQIWLJHQ (UZDUWXQJHQ DQ GLH +DOWXQJ YRQ WUDQVJHQHQ
ODQGZLUWVFKDIWOLFKHQ1XW]WLHUHQIDVVWH%5(0(/XD]XVDPPHQ1DFK$QVLFKW
GHU$XWRUHQN|QQHQWUDQVJHQH1XW]WLHUHHLQHQZHVHQWOLFKHQ%HLWUDJ]XP³3Ul]LVLRQV
)DUPLQJ³ OHLVWHQ LQGHP GHU (LQVDW] YRQ $QWLELRWLND XQG 3HVWL]LGHQ VRZLH GLH
(PLVVLRQYRQ6FKDGJDVHQ $PPRQLDN0HWKDQ'LVWLFNVWRIIR[LGXQGGHU1lKUVWRII
HLQWUDJ6WLFNVWRII3KRVSKRULQGHQ%RGHQPLQLPLHUWZHUGHQ*OHLFK]HLWLJNDQQVLFK
GLH (IIL]LHQ] EHL GHU 9HUDUEHLWXQJ WLHULVFKHU 5RKVWRIIH LQ GHU /HEHQVPLWWHOLQGXVWULH
HUK|KHQ XQG EHL GHQ 1DKUXQJVPLWWHOQ HLQ ]XVlW]OLFKHU 1XW]HQ IU GHQ (QGYHU
EUDXFKHU HUJHEHQ ,P GHXWVFKHQ 6SUDFKUDXP HUVFKLHQHQ PHKUIDFK hEHUVLFKWV
EHLWUlJH LQ GHQHQ EHU GLH 3HUVSHNWLYHQ HLQHU 0LOFKHU]HXJXQJ PLW WUDQVJHQHQ
.KHQEHULFKWHWZXUGH %5(0XQG0h//(5 D'*I= +(//(5 
.h7=(0(,(51,(0$11E%5$81XVZVD
9RUVWHOOXQJHQ ]X Ä'HVLJQHU 0LOFK³ YRQ WUDQVJHQHQ .ORQHQ IRUPXOLHUWH .$5$7=$6



3.5.1.3  Transgene Nutztiere: 
Risiken, ethische Bedenken, rechtliche Aspekte
%HUHLWVDXIGHP'*I='LVNXVVLRQVIRUXP]XJHQWHFKQLVFKYHUlQGHUWHU0LOFKZXUGHQ
VFKRQGHQNEDUH$QIRUGHUXQJHQIUGLH*HQHKPLJXQJ0(<(5VRZLHIUGLH
9HUNHKUVIlKLJNHLW YRQ /HEHQVPLWWHOQ DXV RGHU PLW GHU 0LOFK WUDQVJHQHU 5LQGHU
=XODVVXQJVDXIODJHQXQG6LFKHUKHLWVEHZHUWXQJ6202*<,XD72866$,17
E HU|UWHUW 1HEHQ GHQ GUHL NODVVLVFKHQ )UDJHQ GLH LP %HUHLFK JHQWHFKQLVFK
YHUlQGHUWHU3IODQ]HQKLQVLFKWOLFKP|JOLFKHU5LVLNHQ]XEHDQWZRUWHQVLQG
:HOFKH$XVZLUNXQJHQHUJHEHQVLFKEHLP9HU]HKUDXIGLH*HVXQGKHLW"
:HOFKH|NRORJLVFKH)ROJHQN|QQHQDXIWUHWHQ"
:HOFKHDJUDUVR]LRORJLVFKH.RQVHTXHQ]HQVLQGP|JOLFK"
,VWEHLJHQWHFKQLVFKYHUlQGHUWHQ7LHUHQHLQHYLHUWH)UDJH]XIRUPXOLHUHQ
:HOFKHHWKLVFKH%HGHQNHQPVVHQEHLP0LWJHVFK|SI7LHUEHUFNVLFKWLJWZHUGHQ"
 
'LHVH9RUJHKHQVZHLVHHQWVSULFKWGHQ)RUGHUXQJHQGHV0XOWLFULWHULD0DSSLQJ0&0
YJO=,00(5.25))IRUPXOLHUWHDOVHWKLVFKH.ULWHULHQEHLGHU%HZHU
WXQJQHXHU7HFKQRORJLHQGLH+XPDQ8PZHOW6R]LDOXQG=XNXQIWVRULHQWLHUXQJGLH
3/$7=(5IUGLH*92XPGLH6DFKJHUHFKWLJNHLWVNULWHULHQ)XQNWLRQVIlKLJNHLW
6LFKHUKHLWXQG:LUWVFKDIWOLFKNHLWHUJlQ]WH

Auswirkungen auf die menschliche Gesundheit 
'HU 9HUEOHLE GHU PLW GHU 1DKUXQJ DXIJHQRPPHQHQ IUHPGHQ '1$ LP
6lXJHWLHURUJDQLVPXV VWHOOW *HJHQVWDQG LQWHQVLYHU )RUVFKXQJHQ GDU '2(5)/(5
GDIUHPGH'1$DXVGHP*DVWURLQWHVWLQDOWUDNWGLH'DUPXQG3OD]HQWDVFKUDQ
NH]XEHUZLQGHQYHUPDJ6&+8%%(57XD'LHVH(UNHQQWQLV
LVWHUVW LP=XVDPPHQKDQJPLWGHU*UXQGODJHQIRUVFKXQJ]XGHQ$XVZLUNXQJHQGHU
*HQWHFKQLN JHZRQQHQ ZRUGHQ (V JDOW ELV $QIDQJ GHU QHXQ]LJHU -DKUH GHV 
-DKUKXQGHUWVDOVJHVLFKHUWHDNDGHPLVFKH/HKUPHLQXQJGDVVGLH1XNOHLQVlXUHQ LP
9HUGDXXQJVWUDNW ELV DXI LKUH*UXQGEDXVWHLQH 3XULQ XQG 3\ULPLGLQEDVHQ 'HVR[\
ULERVH5LERVHXQG3KRVSKDWDEJHEDXWZUGHQYJO,'(/'LH0RGHOOVWXGLHQ
PLW DOLPHQWlU ]XJHIKUWHU '1$ EHVFKUlQNHQ VLFK ELVODQJ DXI 1XNOHLQVlXUHQ DXV
3IODQ]HQXQG%DNWHULRSKDJHQVRZLHDXIGLH7LHUDUWHQ%LHQH0DXV+XKQ6FKZHLQ
6FKDIXQG5LQGYJO7DE(VJLEWMHGRFKELVODQJNHLQHQ+LQZHLVGDUDXIGDVVGLH
IUHPGH'1$ LQ GDV*HQRP GHV VLH YHU]HKUHQGHQ:LUWHV LQWHJULHUW VRZLH UHSOL]LHUW
ZLUG5(+1(5XQG'$1,(/'LHWlJOLFKHRUDOH$XIQDKPHYRQ'1$GHVJUQ
IOXRUHV]LHUHQGHQ3URWHLQV*)3GXUFK0lXVHIKUWHEHUDFKW*HQHUDWLRQHQKLQZHJ
LQ NHLQHP)DOO ]XP1DFKZHLV GHU'1$RGHU LKUHU )UDJPHQWH LP*HQRPGHU 7LHUH
5(+1(5XQG'$1,(/ (LQH DQGHUH)ROJH GHU$XIQDKPH WUDQVJHQHU1DK
UXQJN|QQWHGDULQEHVWHKHQGDVVQHXHDOOHUJHQH3URWHLQHDOV([SUHVVLRQVSURGXNWH
GHU WUDQVJHQHQ 6HXHQ]HQ DXIWUHWHQ 'DV /HEHQVPLWWHOUHFKW VFKUHLEW DEHU YRU GHP
,QYHUNHKUEULQJHQ YRQ QHXDUWLJHQ /HEHQVPLWWHOQ ]DKOUHLFKH 3UIXQJHQ YRU VLHKH
KLHU]XLP$EVFKQLWWÄ5HFKWOLFKH$VSHNWH³GHV*OLHGHUXQJVSXQNWHV

Ökologische Folgen 
+LQVLFKWOLFKGHU|NRORJLVFKHQ.RQVHTXHQ]HQEHVWHKHQLQVEHVRQGHUHEHLWUDQVJHQHQ
ODQGZLUWVFKDIWOLFKHQ 1XW]WLHUHQ NDXP %HGHQNHQ 7UDQVJHQH %LRUHDNWRUHQ IU GLH
3URGXNWLRQYRQ3KDUPDNDZHUGHQRKQHKLQXQWHUÄFRQWDLQPHQW³%HGLQJXQJHQJHKDO
WHQ$XVGHQQRUPDOHQ+DOWXQJVV\VWHPHQDXVJHULVVHQH*URWLHUHZLH5LQG6FKZHLQ
RGHU6FKDIODVVHQVLFKOHLFKWHLQIDQJHQRGHUQRWIDOOVW|WHQXQGKDEHQLQ0LWWHOHXURSD
RIWNHLQH.UHX]XQJVSDUWQHUDXV:LOGWLHUSRSXODWLRQHQ 0(<(57LHUH LQ:LH
GHE]Z)UHLODQGKDOWXQJ 0XWWHUNXKKHUGHQ5REXVWULQGHU6FKDIH=LHJHQ N|QQWHQ
DOOHUGLQJV*HOHJHQKHLW]XUXQHUZQVFKWHQ$XVNUHX]XQJGHV7UDQVJHQVELHWHQ1XW]
WLHUHYHUPHKUHQVLFKDEHUQLFKWXQNRQWUROOLHUW'DPLW LVWHLQHXQJHZROOWH)UHLVHW]XQJ
YRQ*92LP%HUHLFKGHU1XW]WLHUSURGXNWLRQVRJXWZLHDXVJHVFKORVVHQ*g7=XD
 3UREOHPH HUJHEHQ VLFK EHVRQGHUV EHL NOHLQHUHQ 7LHUHQ ZLH 9|JHO 0lXVH
RGHU EHVRQGHUV EHL )LVFKHQ +LHU LVW HLQ (QWNRPPHQ DXV GHQ +DOWXQJV RGHU
=XFKWDQODJHQ OHLFKWP|JOLFK6RZHLW HLQHEHVVHUH$QSDVVXQJDQ8PZHOWEHGLQJXQ
JHQ YRUOLHJW N|QQWHQ WUDQVJHQH /DFKVH EHLVSLHOVZHLVH GLH 1RUPDOSRSXODWLRQ DXV
LKUHP DQJHVWDPPWHQ /HEHQVUDXP YHUGUlQJHQ )U GLH +DOWXQJ WUDQVJHQHU 7LHUH
GLHVHU$UWHQNRPPWQXUHLQÄFRQWDLQPHQW³6\VWHPPLWKRKHP6LFKHUKHLWVVWDQGDUGLQ
)UDJH YJO 3277+2) XQG 7(8)(/  E]Z GHU (LQVDW] VWHULOHU /LQLHQ 'LH
9HUDUPXQJ GHU JHQHWLVFKHQ 9LHOIDOW GLH RIW DOV $UJXPHQW JHJHQ GLH *UQH *HQ
WHFKQLN DQJHIKUW ZLUG VWHOOW NHLQ VSH]LILVFKHV 3UREOHP GHU .ORQLHUXQJ XQG
7UDQVJHQLWlW YRQ1XW]WLHUHQGDU GD VLH EHUHLWV LQ GHU KHXWLJHQ+RFKOHLVWXQJV]XFKW
 
DOV XQHUZQVFKWHU 1HEHQHIIHNW EHDFKWHW ZHUGHQ PXVV 6LFKHUKHLWVDVSHNWH EHL
WUDQVJHQHQ7LHUHQHU|UWHUWHQ+$1.(/1XQG6&+0,'7

Agrarsoziologische Konsequenzen 
:lKUHQG ]X GHQ P|JOLFKHQ DJUDUVR]LRORJLVFKHQ .RQVHTXHQ]HQ GHV $QEDXV
WUDQVJHQHU3IODQ]HQVFKRQHLQHJDQ]H5HLKHYRQ3XEOLNDWLRQHQHUVFKLHQHQLVWIHKOW
VROFKH/LWHUDWXULQIROJHGHUQRFKLP)RUVFKXQJVVWDGLXPEHILQGOLFKHQ(QWZLFNOXQJEHL
WUDQVJHQHQ ODQGZLUWVFKDIWOLFKHQ 1XW]WLHUHQ ZHLWJHKHQG 'DV %UR IU 7HFKQLNIRO
JHQDEVFKlW]XQJ EHLP 'HXWVFKHQ %XQGHVWDJ 7$% KlOW HLQH 9HUlQGHUXQJ GHU
$JUDUVWUXNWXUHQ EHL GHU (LQIKUXQJ GHU .ORQLHUXQJ VRZRKO EHL GHQ =FKWXQJVRU
JDQLVDWLRQHQ +HUDXVELOGXQJ YRQS\UDPLGDOHQ6WUXNWXUHQZLH LQ GHU3IODQ]HQ]XFKW
DOVDXFKDXIGHU(EHQHGHU3URGXNWLRQVVWXIHLQGXVWULHOOH0DVVHQSURGXNWLRQ.DSLWDO
NRQ]HQWUDWLRQQHXH$EKlQJLJNHLWVYHUKlOWQLVVHPLW$XVZLUNXQJHQDXIGLH1XW]XQJV
VWUXNWXUGHU$JUDUIOlFKHQIUP|JOLFK7$%$XHUGHPH[LVWLHUHQ$EVFKlW]XQ
JHQ]XU:LUWVFKDIWOLFKNHLWGHU3KDUPDNDSURGXNWLRQPLWWLHULVFKHQ%LRUHDNWRUHQVRZLH
]XGHQ9HUPDUNWXQJVFKDQFHQGHU0LOFKWUDQVJHQHU.KHPLWVSH]LHOOHP1XW]HQIU
GHQ 9HUEUDXFKHU $00$11 XQG 92*(/  %HL DOOJHPHLQHU (LQIKUXQJ YRQ
WUDQVJHQHQ5LQGHUQPLW.UDQNKHLWVUHVLVWHQ]JHJHQ0DVWLWLVYJO(/,7(EZlUH
LQIROJHGHU0LOFKPDUNWVLWXDWLRQPLWHLQHU9HUVFKlUIXQJGHV:HWWEHZHUEV]XUHFKQHQ
2EGLH3URGXNWHUO|VHGLH/L]HQ]DXIZHQGXQJHQGHU/DQGZLUWHIUWUDQVJHQH1XW]WLHUH
WUDJHQN|QQHQXQGZHOFKH/L]HQ]DXIODJHQKLQVLFKWOLFKGHVElXHUOLFKHQ+DQGHOVPLW
WUDQVJHQHQ=XFKWWLHUHQNQIWLJEHVWHKHQNDQQGHU]HLWQLFKWEHDQWZRUWHWZHUGHQYJO
DJUDUGH $NWXHOO  (V LVW QLFKW DXV]XVFKOLHHQ GDVV LQ $QDORJLH ]XP$QEDX
WUDQVJHQHU3IODQ]HQ/DQGZLUWHEHLGHU1XW]XQJWUDQVJHQHU7LHUHLKUHZLUWVFKDIWOLFKH
8QDEKlQJLJNHLWYHUOLHUHQ

Ethische Bedenken 
2EZRKO VLFK GDV*HVDPWJHELHW GHU*HQWHFKQLN HLQHU HWKLVFKHQ%HXUWHLOXQJ VWHOOHQ
PXVV +211()(/'(5  HUZHLWHUW VLFK EHVRQGHUV EHL JHQWHFKQLVFK YHU
lQGHUWHQ7LHUHQ GLH5LVLNRGLVNXVVLRQ XPHWKLVFKH)UDJHQ 6,// 'HVZHJHQ
ZHUGHQ ]XVlW]OLFK ]X GHQ EHUHLWV DXIJHIKUWHQ 5LVLNRNULWHULHQ EHL JHQWHFKQLVFKHQ
0DQLSXODWLRQHQDQ7LHUHQIROJHQGH)RUGHUXQJHQHUKREHQ6&+/,77
 *HQWHFKQRORJLVFKH (LQJULIIH GUIHQ EHL 7LHUHQ QLFKW ]X DQKDOWHQGHP 6FKPHU]
RGHU]XHLQHUHUK|KWHQ.UDQNKHLWVDQIlOOLJNHLWIKUHQ
 %HL GHU JHQWHFKQRORJLVFKHQ 9HUlQGHUXQJ GHU (UEDQODJHQ YRQ 7LHUHQ VLQG 
GHUHQ $UW XQG LKUHU (QWZLFNOXQJV $QSDVVXQJV XQG 'RPHVWLNDWLRQVVWXIH HQW
VSUHFKHQG  GHUHQ SK\VLRORJLVFKH XQG HWKRORJLVFKH %HGUIQLVVH QDFK IHVWVWH
KHQGHQ (UIDKUXQJHQ XQG ZLVVHQVFKDIWOLFKHQ (UNHQQWQLVVHQ ]X EHUFNVLFKWLJHQ
VHOEVWlQGLJH/HEHQVIlKLJNHLW
 7LHUYHUVXFKH GLH ]XU =FKWXQJ JHQWHFKQRORJLVFK YHUlQGHUWHU 7LHUH IKUHQ
PVVHQDXIHWKLVFKYHUDQWZRUWEDUH:HLVHGXUFKJHIKUWZHUGHQ
 *LOWHVEHLJHQWHFKQRORJLVFKHQ9HUlQGHUXQJHQGLH6WHOOXQJGHUMHZHLOLJHQ7LHU
DUWLQGHUVRJHQDQQWHQÄVFDODQDWXUDH³]XEHDFKWHQ]%HWKLVFKHU8QWHUVFKLHG
]ZLVFKHQ,QVHNWHQXQG3ULPDWHQ
 
+LQVLFKWOLFK HWKLVFKHU %HGHQNHQ EHL GHU *HQHULHUXQJ WUDQVJHQHU 7LHUH VLQG LP
GHXWVFKVSUDFKLJHQ 5DXP ]DKOUHLFKH 3XEOLNDWLRQHQ IROJHQGHU ,QVWLWXWLRQHQ HU
VFKLHQHQ
 %81'1$%8*5((13($&(XQGORNDOHGHXWVFKH8PZHOW2UJDQLVDWLRQHQ
 8PZHOWLQVWLWXW0QFKHQH9Ä0QFKQHU6WDGWJHVSUlFKH³
 ZZZXPZHOWLQVWLWXWRUJ
- gNR,QVWLWXW H9 ,QVWLWXW IU DQJHZDQGWH gNRORJLH LQ )UHLEXUJ ÄgNR0LWWHL
OXQJHQ³Ä.*95XQGEULHI³ÄHLQL5HYLHZ³*HQWHFKQLN1DFKULFKWHQZZZRHNRGH
- HKHPDOLJH$NDGHPLHIU7HFKQLNIROJHQDEVFKlW]XQJLQ%DGHQ:UWWHPEHUJ$UEHLW
HLQJHVWHOOW³*$,$³ZZZWDDNDGHPLHGH
- *HQHWKLVFKHQ1HW]ZHUNH9%HUOLQÄ*HQHWKLVFKHU,QIRUPDWLRQVGLHQVW³*,'
- 6FKZHL]HULVFKH$UEHLWVJUXSSH*HQWHFKQRORJLH6$*Ä*HQVFKXW]]HLWXQJ³
 gVWHUUHLFKLVFKHVgNRORJLH,QVWLWXW:LHQ
'LHVH ,QVWLWXWLRQHQ VLFKWHQ HLQHUVHLWV V\VWHPDWLVFK GLH ]XJlQJOLFKH /LWHUDWXU ]XU
*HQWHFKQLN VRZLH ]XU %LRWHFKQRORJLH XQG lXHUQ VLFK DQGHUHUVHLWV LQ HLJHQHQ
3XEOLNDWLRQVRUJDQHQ NULWLVFK ]X GHQ DXI GLHVHQ *HELHWHQ YHU|IIHQWOLFKWHQ ZLVVHQ
VFKDIWOLFKHQ$UEHLWHQ(LQH=XVDPPHQIDVVXQJDOOHU$UJXPHQWHJHJHQWUDQVJHQHXQG
JHNORQWH 7LHUH IU GLH /DQGZLUWVFKDIW ZXUGH DXI GHP VR JHQDQQWHQ ÄJDJDWX³.RQ
JUHVVGHV*HQHWKLVFKHQ1HW]ZHUNVH9,'(/JHJHEHQ
- 9HUDUPXQJGHUWLHUJHQHWLVFKHQ5HVVRXUFHQ9LHOIDOWEHL5DVVHQXQG$UWHQ
- JHULQJH(IIL]LHQ]EHLGHU(U]HXJXQJYRQ WUDQVJHQHQ1XW]WLHUHQXQG.ORQHQGK
JURHU(PEU\RQHQXQG7LHUYHUVFKOHLVRZLHXQWROHULHUEDUHV7LHUOHLG
- $XVVFKDOWXQJ GHU 6HOEVWUHJXODWLRQ QDFK GHU ,QWHJUDWLRQ YRQ WLHUDUWIUHPGHQ
:DFKVWXPVJHQHQ XQG N|USHUOLFKH 6FKlGHQ EHL GHQ WUDQVJHQHQ 7LHUHQ GXUFK
3RVLWLRQVHIIHNWH YRQ )UHPGJHQHQ XQG SK\VLRORJLVFKH :LUNXQJ YRQ RUJDQXQ
VSH]LILVFKH[SUHPLHUWHQ;HQRSURWHLQHQDXIGDV(U]HXJHUWLHU-b11(XDE
RGHULKUHPhEHUJDQJYRQGHU0LOFKLQV%OXW+28'(%,1(*HUDGHEHLGHU
0LNURLQMHNWLRQVPHWKRGH ZR VLFK GLH ,QWHJUDWLRQ QLFKW VWHXHUQ OlVVW LVW GHU
UlXPOLFKH.RQWH[WGHV ,QWHJUDWLRQVRUWHV LP:LUWVJHQRPPLW5LVLNHQEHKDIWHWGLH
GXUFK HLQIDFKH DGGLWLYH (IIHNWH GHU (LQ]HOHOHPHQWH 6SHQGHUJHQ 3URPRWRU
9HNWRU(PSIlQJHUJHQRPQLFKW]XHUNOlUHQVLQG

$00$11XQG92*(/IRUPXOLHUWHQDOV5HVPHHÄGLH+HUVWHOOXQJWUDQVJHQHU
7LHUH LQ GHU /DQGZLUWVFKDIW LVW ZHGHU ZLUWVFKDIWOLFK |NRORJLVFK QRFK PHGL]LQLVFK
QRWZHQLJ³,P*HJHQVDW]GD]XEHIUZRUWHQVLHDXVHWKLVFKHU6LFKWGLH)RUVFKXQJDQ
WUDQVJHQHQ7LHUPRGHOOHQE]ZPLW0RGHOOWLHUHQlXHUWHVLFK$00$11E
GDKLQJHKHQG GDVV LQ DOOHQ YLHU %HUHLFKHQ GHU *HQPDQLSXODWLRQ DQ 7LHUHQ 0R
GHOOWLHUH*HQH3KDUPLQJ ;HQRWUDQVSODQWDWLRQ1XW]WLHUH VRZLH EHL GHU 7LHUNORQLH
UXQJ HLQH YRQ 0LVVHUIROJHQ JH]HLFKQHWH 6DFNJDVVH HUUHLFKW VHL ,P $JUDULQIRUPD
WLRQVGLHQVWDLGZXUGHQYRQ),6&+(5DOVJHJHQZlUWLJH3UREOHPHEHLWUDQV
JHQHQ1XW]WLHUHQEHQDQQWGDVV
- ]HLWZHLVH ZHJHQ QHJDWLYHU $XVZLUNXQJHQ DXI GLH 7LHUJHVXQGKHLW GDV =LHO GHU
hEHUWUDJXQJYRQ:DFKVWXPVKRUPRQ*HQHQQLFKWPHKUYHUIROJWZLUG
- VLFK ZHLWHUKLQ EHL GHQ H[SUHPLHUHQGHQ 7|FKWHUQ GHV WUDQVJHQHQ %XOOHQ
Ä+HUPDQ³ LQ GHQ 1LHGHUODQGHQ HLQH JHULQJHUH %LOGXQJVUDWH GHV KXPDQHQ
/DNWRIHUULQ LQ GHU 0LOFK ]HLJWH DOV HUZDUWHW VR GDVV HLQH 0DUNWHLQIKUXQJ DOV
VSH]LHOOH'LlWIU)UKJHERUHQHJHJHQZlUWLJQRFKQLFKWDE]XVHKHQLVW
 
'LH WKHRUHWLVFKHQ *UXQGODJHQ GHU WLHUHWKLVFKHQ 'LVNXVVLRQ IDVVWH %(&.0$11
]XVDPPHQ'HPQDFKH[LVWLHUHQYLHU*UXQGDQVlW]HLQGHU7LHUHWKLN
- ELR]HQWULVFKHUMHGHV/HEZHVHQEHVLW]WGHQJOHLFKHQPRUDOLVFKHQ6WDWXV
- SDWKR]HQWULVFKHUQLFKWMHGHV/HEZHVHQEHVLW]WGHQJOHLFKHQPRUDOLVFKHQ6WDWXV
1XUVFKPHU]HPSILQGOLFKH/HEHZHVHQVLQGGHP0HQVFKHQJOHLFK]XVWHOOHQ
- DQWKURSR]HQWULVFKHUQXUGHU0HQVFKEHVLW]WHLQHQPRUDOLVFKHQ6WDWXV
- DQWKURSRUHODWLRQDOHU GDV 7LHU EHVLW]W HLQHQ HLJHQHQ PRUDOLVFKHQ 6WDWXV GHU
QLFKWYRP0HQVFKHQXQGVHLQHQ=ZHFNVHW]XQJHQDEKlQJW

.12(3)/(5IRUGHUWIUGLH%HZHUWXQJJHQWHFKQLVFKHU9RUKDEHQJUXQGVlW]
OLFK YRQ GHU HWKLVFKHQ .DWHJRULH GHU XQEHGLQJWHQ 0HQVFKHQZUGH DXV]XJHKHQ
%5(0EHIUFKWHWZHJHQGLHVHU'LVNXVVLRQHQXQG'DUVWHOOXQJHQ LQGHXWVFK
VSUDFKLJHQ /lQGHUQ KRKH $N]HSWDQ] XQG )LQDQ]LHUXQJVSUREOHPH IU GLH .ORQLH
UXQJVVWUDWHJLH ]XU (U]HXJXQJ WUDQVJHQHU 1XW]WLHUH hEHUVLFKWVEHLWUlJH ]XU %HZHU
WXQJ YRQ %LRWHFKQRORJLH XQG *HQWHFKQLN ]X 7LHUVFKXW]DVSHNWHQ LQ GHU %LR
WHFKQRORJLHVRZLH]XU(WKLNEHL WUDQVJHQHQ7LHUHQSXEOL]LHUWHQ6&+(1.(/ 
6&+$//,(6XQG:$&+/,15(,&+(1%$&+XDE]Z6&+,&.7$1=


Rechtliche Aspekte
'LHUHFKWOLFKHQ$VSHNWHGHU*HQWHFKQLNEHL1XW]WLHUHQEHUKUHQYLHU)HOGHU
 GDV7LHUVFKXW]UHFKW
 GDV*HQWHFKQLNUHFKW
 GDV/HEHQVPLWWHOUHFKW
 GDV3DWHQWUHFKW
,P *HJHQVDW] ]XU 6FKZHL] ZR GLH *HQHULHUXQJ WUDQVJHQHU ODQGZLUWVFKDIWOLFKHU
1XW]WLHUH GXUFK GDV*HQWHFKQLNJHVHW] $UW *HQWHFKQLVFKH9HUlQGHUXQJHQ YRQ
:LUEHOWLHUHQ YRP  0lU]  YHUERWHQ LVW OLHJW LQ 'HXWVFKODQG NHLQ JUXQG
VlW]OLFKHV9HUERWIUGDV.ORQHQE]ZGLH(U]HXJXQJWUDQVJHQHU1XW]WLHUHYRU7$%
 'LH +HUVWHOOXQJ WUDQVJHQHU 7LHUH LVW GXUFK GDV 5., JHQHKPLJXQJVSIOLFKWLJ
6&+0,')U9HUVXFKHEHVWHKWHLQH'RNXPHQWDWLRQVSIOLFKW

Schweizer Gentechnikgesetz vom 21. März 2003:
Artikel 9: Gentechnische Veränderungen von Wirbeltieren
„Gentechnisch veränderte Wirbeltiere dürfen nur für Zwecke der Forschung, Therapie und 
Diagnostik an Menschen oder Tieren erzeugt und in Verkehr gebracht werden“ (SAG-
Internetseite http://www.gentechnologie.ch/nutztiere.htm - 2005)
1DFK GHU JlQJLJHQ 5HFKWVDXIIDVVXQJ VFKHLQW HLQH MXULVWLVFKH 5HJHOXQJ GHU .OR
QLHUXQJ XQG GHU 7UDQVJHQLWlW QDFK     $EV  7LHUYHUVXFKH XQG  E
4XDO]FKWXQJ7LHU6FK* LQ'HXWVFKODQG LQVRZHLW]XEHVWHKHQDOVPLWGHU$QZHQ
GXQJGLHVHU7HFKQRORJLHQDXI7LHUH IU MHQHPLW /HLGHQ6FKPHU]HQRGHU6FKlGHQ
YHUEXQGHQ VHLQ N|QQHQ 5(,&+(1%$&+XD :HLWHUKLQ VLQG GDV*HQWHFK
QLNJHVHW]LQVHLQHUDNWXHOOHQ)DVVXQJ*HQ71HXRUG*YRQXQGGDV7LHU]XFKW
JHVHW] YRQ  ]X EHUFNVLFKWLJHQ 'D LP*UXQGJHVHW] ** GHU 7LHUVFKXW] VHLW
GHP$XJXVWDOVYHUIDVVXQJVUHFKWOLFKHV*XWYHUDQNHUWLVW$UWD**DEHU
DXFKGLH9HUIDVVXQJVUHFKWH)RUVFKXQJVIUHLKHLW$UW$EVXQG%HUXIVIUHLKHLW$UW
$EV]XJHZlKUOHLVWHQVLQGLVWLP(LQ]HOIDOOEHLHLQHU*HVHW]HVDQZHQGXQJXQG
5HFKWVVSUHFKXQJPLWHLQHU$EZlJXQJGHUNRQWUlUHQ5HFKWVJWHU]XUHFKQHQ7$%
'HQ6DFKVWDQGLP-DKUH]XUHFKWOLFKHQ)UDJHQEHLGHU$QZHQGXQJYRQ
%LRWHFKQRORJLHQDXI7LHUHJDE6&+5(,%(5ZLGHU'HUUHFKWOLFKH5DKPHQIU
GLH *HQHKPLJXQJ =XODVVXQJ )UHLVHW]XQJ 9HUPDUNWXQJ XQG 5FNYHUIROJEDUNHLW
 
WUDQVJHQHU2UJDQLVPHQZLUGGXUFKGLHDNWXHOOHQ(85LFKWOLQLHQ(:*
    (:*    (*    (8    (8 VRZLH GDV
JHOWHQGH GHXWVFKH *HQWHFKQLN*HVHW] JHUHJHOW *HQ7* LQ GHU )DVVXQJ YRP 
'H]HPEHUXQG*HQ71HXRUG*YRP'H]HPEHU$QWUlJHDXI)UHLVHW
]XQJRGHU ,QYHUNHKUEULQJHQYRQ*92ZHUGHQYRQYHUVFKLHGHQHQ%XQGHVEHK|UGHQ
XQWHUGHU)HGHUIKUXQJGHV5REHUW.RFK,QVWLWXWHV5.,HUDUEHLWHW$OVZHLWHUH(LQ
YHUQHKPHQVJUHPLHQ NDQQ GDV 5., GLH =HQWUDOH .RPPLVVLRQ IU %LRORJLVFKH
6LFKHUKHLW=.%6GDV8PZHOWEXQGHVDPW8%$GLH%LRORJLVFKH%XQGHVDQVWDOW IU
/DQGXQG)RUVWZLUWVFKDIW%%$VRZLHGDV)ULHGULFK/RHIIOHU,QVWLWXW)/,%XQGHVIRU
VFKXQJVLQVWLWXWIU7LHUJHVXQGKHLWKLQ]X]LHKHQ'LH6LFKHUKHLWYRQ/HEHQVPLWWHOQDXV
WUDQVJHQHQ5RKVWRIIHQPXVV OHW]WOLFKGXUFKGDV%XQGHVLQVWLWXW IU5LVLNREHZHUWXQJ
%I5EHZHUWHWZHUGHQ'LHVHHUIROJWDXVGHU6LFKWIROJHQGHU:LVVHQVFKDIWVEHUHLFKH
0ROHNXODUJHQHWLN7R[LNRORJLH+XPDQHUQlKUXQJVSK\VLRORJLHXQG0LOFKK\JLHQH
,Q GHU PROHNXODUJHQHWLVFKHQ 3UIXQJ ZLUG GLH 1DWXU GHV 7UDQVJHQV XQG VHLQH
:LUNXQJDXI7LHUXQG0HQVFKXQWHUVXFKW'LHWR[LNRORJLVFKH%HZHUWXQJEHIDVVWVLFK
PLWGHQQHXHQKHWHURORJHQ3URWHLQHQ;HQRSURWHLQHQGDUDXVJHELOGHWHUQHXDUWLJHU
3HSWLGH XQG DQGHUHQ QHXDUWLJHQ %HVWDQGWHLOHQ ]% ([SUHVVLRQVSURGXNWH YRQ
$QWLELRWLNDUHVLVWHQ]JHQHQ 0LW GHU HUQlKUXQJVSK\VLRORJLVFKHQ 8QWHUVXFKXQJ LVW
HLQ]XVFKlW]HQ RE EHLVSLHOVZHLVH GLH 0LOFK WUDQVJHQHU .KH HUQlKUXQJVSK\VLR
ORJLVFKYRQGHUQRUPDOHU.KHJUDYLHUHQGDEZHLFKWXQGNHLQHVXEVWDQ]LHOOHbTXLYD
OHQ]YRUOLHJW+LQVLFKWOLFKGHU0LOFKK\JLHQHEOHLEWIHVW]XVWHOOHQGDVVGLH0LOFKWUDQV
JHQHU.KHLQDQDORJHU:HLVHDOOHJHVHW]OLFKHQ5HJHOXQJHQ]XHUIOOHQKDWZLHGLH
0LOFKYRQQLFKWWUDQVJHQHQ7LHUHQ
=XVlW]OLFK ]X GHQ QDWLRQDOHQ9RUVFKULIWHQ XQG(89RUJDEHQ H[LVWLHUHQ5HJHOQ YRQ
LQWHUQDWLRQDOHQ2UJDQLVDWLRQHQEH]JOLFKGHU7LHUELRWHFKQRORJLH/2&./($5
:RUOG7UDGH2UJDQL]DWLRQ :727HFKQLFDO%DUULHUV WR7UDGH6DQLWDU\ DQG3K\WR
VDQLWDU\0HDVXUHV 2IILFH ,QWHUQDWLRQDO GHV (SL]RRWLHV 2,( &RGH[ $OLPHQWDULXV
,QWHUQDWLRQDO&RQIHUHQFHRQ+DUPRQL]DWLRQ,&+&RQYHQWLRQRQ%LRORJLFDO'LYHUVLW\
&%'2UJDQL]DWLRQIRU(FRQRPLF&RRSHUDWLRQDQG'HYHORSPHQW2(&'$VLD3D
FLILF(FRQRPLF&RRSHUDWLRQ$3(&

$QGHUHUVHLWV VLQG EHL WUDQVJHQHQ 6lXJHWLHUHQ XQG GDUDXV JHZRQQHQHQ /HEHQV
PLWWHOQGLHSDWHQWUHFKWOLFKHQ$VSHNWH]XHUZlKQHQGLHYRQ-$(1,&+(1DXV
IKUOLFKGDUJHVWHOOWZXUGHQ,QGHU(8JLEWGLH%LRSDWHQW5LFKWOLQLH(*GHQ
UHFKWOLFKHQ 5DKPHQ YRU 7UDQVJHQH 7LHUH LQVEHVRQGHUH %LRUHDNWRUHQ VLQG LQ GHU
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'HQ (LQVDW] JHQWHFKQLVFK YHUlQGHUWHU )XWWHUPLWWHO RGHU )XWWHU]XVDW]VWRIIH LQ GHU
7LHUHUQlKUXQJKDEHQ)/$&+2:6.<XDDEVRZLH)/$&+2:6.<
XQG$8/5,&+PHKUIDFKGDUJHVWHOOWVRZLHHU|UWHUW3ULQ]LSLHOOVLQG]ZHL
6WRIIJUXSSHQWUDQVJHQHQ8UVSUXQJV]XXQWHUVFKHLGHQ
*HQWHFKQLVFKYHUlQGHUWH2UJDQLVPHQ*92
 )XWWHU]XVDW]VWRIIH0LNURRUJDQLVPHQXD
 )XWWHUPLWWHO
- *UXQGIXWWHU*UQIXWWHU6LODJHQXD
- .UDIWIXWWHU*HWUHLGHgOVDDWHQXD
- 1HEHQSURGXNWHGHU9HUDUEHLWXQJVLQGXVWULH ([WUDNWLRQVVFKURWH3UHVVNXFKHQ
6FKOHPSHXD
3URGXNWH YRQ ÄJHQWHFKQLVFK YHUlQGHUWHQ2UJDQLVPHQ³ 3*92 GLH NHLQH QDFK
ZHLVEDUH'1$PHKUHQWKDOWHQ
 )XWWHU]XVDW]VWRIIH$PLQRVlXUHQ9LWDPLQH(Q]\PH3URELRWLND
 5HLQH1lKUVWRIIH=XFNHU6WlUNH)HWWH3URWHLQHXD

)XWWHUPLWWHO]XVDW]VWRIIH GLH YRQ JHQWHFKQLVFK YHUlQGHUWHQ 0LNURRUJDQLVPHQ
V\QWKHWLVLHUWZHUGHQVLQGIUGLH7LHUSURGXNWLRQVFKRQVHLWGHQQHXQ]LJHU-DKUHQYRQ
%HGHXWXQJ 6&+:$5=XQG0(<(592*(/6,021%HLVSLHO
3K\WDVH1DFK(*92=XVDW]VWRIIYHURUGQXQJZHUGHQEHLGHU9HUZHQ
GXQJ LQ GHU 7LHUHUQlKUXQJ IQI .DWHJRULHQ YRQ =XVDW]VWRIIHQ XQWHUVFKLHGHQ
3(&25$52XQG%86&+
- WHFKQRORJLVFKH 7UHQQXQG%LQGHPLWWHO)OLHKLOIVVWRIIH6WDELOLVDWRUHQ(PXOJD
WRUHQ
- VHQVRULVFKH$URPDXQG)DUEVWRIIH
- HUQlKUXQJVSK\VLRORJLVFKH 9LWDPLQH 6SXUHQHOHPHQWH $PLQRVlXUHQ +DUQVWRII
XQGVHLQH'HULYDWH(Q]\PH3K\WDVH&HOOXODVH;\ODQDVH
- ]RRWHFKQLVFKH3URELRWLND
- DQWLPLNURELHOOH.RN]LGRXQG+LVWRPRQRVWDWLND
(LQH DQGHUH 1XW]XQJ WUDQVJHQHU )XWWHU]XVlW]H LVW GLH 6LOLHUXQJ PLW +LOIH JHQ
WHFKQLVFK YHUlQGHUWHU0LNURRUJDQLVPHQ JY02RGHU GHU(LQVDW] YRQJY02 LQ GHU
3DQVHQIORUDYJO/h1=(5

:lKUHQG EHL *UXQGIXWWHU PLW $XVQDKPH YRQ 0DLVVLODJHQ LQ (XURSD QRFK NDXP
WUDQVJHQH )XWWHUSIODQ]HQ DQ]XWUHIIHQ VLQG VWHOOHQ WUDQVJHQH 6RMDSURGXNWH DOV
 
)XWWHUNRPSRQHQWH VFKRQ ODQJH HLQH 5HDOLWlW GDU YJO 3+,336 XD  %HL
6RMDERKQHQ EHWUXJ  GHU $QWHLO JHQWHFKQLVFK YHUlQGHUWHU EHUHLWV  
JHJHQEHUQRFKHLQ-DKU ]XYRU ,6$$$-$0(6'LHVHU$QWHLOZXFKV
ELVDXIGHU$QEDXIOlFKH67b&+(/(XQG%(<5(87+(56FKRQ
EHL HLQHP $QWHLO YRQ PHKU DOV   VROO HLQ 9HUWULHE JHQWHFKQLNIUHLHU 3IODQ]HQ
SURGXNWHGXUFKGLHEHL7UDQVSRUWXQG'LVWULEXWLRQXQYHUPHLGOLFKHQ.RQWDPLQDWLRQHQ
QLFKWPHKUP|JOLFK VHLQ 6&+8/= ,QGHQ86$XQG.DQDGDZHUGHQQHEHQ
WUDQVJHQHP 6RMD DXFK WUDQVJHQHU .|UQHUPDLV +<81 XD  6LODJHQ YRQ
WUDQVJHQHP0DLV YJO'21.,1XD*5$17XD ,3+$55$*8(55(
XDWUDQVJHQH%DXPZROOSIODQ]HQ&$67,//2XQG([WUDNWLRQVVFKURWH
RGHU3UHVVNXFKHQYRQWUDQVJHQHP5DSVDOV)XWWHUPLWWHOYHUZHQGHWRGHUJHSUIW(LQ
EHVRQGHUHU9RUWHLO LVWPLWGHP(LQVDW] WUDQVJHQHU3IODQ]HQGHU ÄHUVWHQ*HQHUDWLRQ³
LQ GHU 7LHUHUQlKUXQJ QLFKW YHUEXQGHQ $QJHERW 3UHLV XQG.RQWDPLQDWLRQVJUDG EH
VWLPPHQOHW]WOLFKGHQ8PIDQJLQZHOFKHPWUDQVJHQH3IODQ]HQRGHULKUH%HVWDQGWHLOH
LQGDV7LHUIXWWHUJHODQJHQ,QGHU(8VLQGVHLWGLHWUDQVJHQHQ0DLVVRUWHQ%W
XQG 1. VRZLH VHLW  DXFK 021 DOV )XWWHUPLWWHO ]XJHODVVHQ WRS
DJUDU E$+2 $NWXHOO  $XV ]DKOUHLFKHQ $QDO\VHQ GHU
,QKDOWVVWRIIH EHL 9HUGDXXQJV XQG %LODQ]YHUVXFKHQ EHL 8QWHUVXFKXQJHQ ]XU (QHU
JLHNRQ]HQWUDWLRQ XQG )WWHUXQJVYHUVXFKHQ IROJW GLH DEVROXWH VXEVWDQ]LHOOH bTXLYD
OHQ]]ZLVFKHQ LVRJHQHQXQG WUDQVJHQHQ)XWWHUPLWWHOKLQVLFKWOLFKHLQHUDUWXQG OHLV
WXQJVJHUHFKWHQ 7LHUHUQlKUXQJ )/$&+2:6.< XQG $8/5,&+  ]RJHQ DXV
HLQHU YHUJOHLFKHQGHQ %HZHUWXQJ GHU LQ 7DEHOOH  DXIJHIKUWHQ 9HUVXFKH GHQ
6FKOXVVGDVVHVEHLGHU$XIQDKPHYRQWUDQVJHQHQ3IODQ]HQGHUHUVWHQ*HQHUDWLRQ
]X NHLQHU %HHLQIOXVVXQJ GHV 9HUKDOWHQV XQG GHU *HVXQGKHLW GHU 7LHUH VRZLH ]X
NHLQHU bQGHUXQJ GHU =XVDPPHQVHW]XQJ XQG 4XDOLWlW GHU WLHULVFKHQ 3URGXNWH
6FKODFKWN|USHU0LOFK(LHUNRPPW

Tabelle 31: %HLVSLHOH IU )WWHUXQJVYHUVXFKH ]XP 1DFKZHLV GHU VXEVWDQ]LHOOHQ
bTXLYDOHQ]QDFK)/$&+2:6.<XQG$8/5,&+
Futterpflanze /
Futtermittel
Tierart/
Kategorie
n Versuchs-
dauer
LVRJHQ WUDQVJHQ
Literatur QLFKW LP /LWHUDWXU
YHU]HLFKQLVHQWKDOWHQ
0LOFKNKH 

G 6RMD *76
*76
+$0021'XD
+DPPHO  R$ 0DLV %W0DLV '$(1,&.(XD
+DPPHO  R$ 0DLV %W0DLV 587=026(5XD
6FKZHLQ  R$ 0DLV 3DW0DLV %g+0(X$8/5,&+
6FKZHLQ  R$ =XFNHU
UEH
3DW
=XFNHUUEH
%g+0(X$8/5,&+
/HJHKHQQHQ  R$ 0DLV %W0DLV $8/5,&+XD
0LOFKNKH 

G 6RMD *76
*76
+$0021'XD
0LOFKNKH  Z 0DLVVLODJH %W0DLVVLODJH 0$<(5X587=026(5
587=026(5XD
0DVWEXOOHQ   0DLVVLODJH %W0DLVVLODJH '$(1,&.(XD
%URLOHU  G 6RMD *76 
*76
+$0021'XD
%URLOHU  G 0DLV %W0DLV %5$.(X9/$&+26
$QPHUNXQJ G   7DJH Z   :RFKHQ *76   JHQWHFKQLVFK YHUlQGHUWH 6RMDERKQH %W   %DFLOOXV
7KXULQJLHQVLV YHUPLWWHOWH ,QVHNWHQUHVLVWHQ] 3DW   3KRVSKLQRWKULFLQ$FHW\O7UDQVIHUDVH (Q]\P ]XU
,QDNWLYLHUXQJGHV+HUEL]LGHV*OXIRVLQDW0DVWDEVFKQLWWYRQELVNJ/HEHQGPDVVH]XGHQLQ
GHU )$/ GXUFKJHIKUWHQ 9HUVXFKHQ PLW JY6RMDERKQHQ JY0DLV JY%DXPZROOVDPHQ XQG JY
)XWWHUUEHQVLHKH$,'D
 
'DV .RQ]HSW GHU VXEVWDQ]LHOOHQ bTXLYDOHQ] LQ GHU 7LHUHUQlKUXQJVELRFKHPLH WULIIW
DEHU QLFKW PHKU DXI JHQWHFKQLVFK YHUlQGHUWH 3IODQ]HQ *93 GHU Ä RGHU 
*HQHUDWLRQ³]X)/$&+2:6.<XQG$8/5,&+EHLGHQHQJH]LHOW,QKDOWVVWRIIH
YHUlQGHUWZXUGHQYJO7DE1DFKGHP1DFKZHLVGHUVXEVWDQ]LHOOHQbTXLYDOHQ]
WUDQVJHQHU )XWWHUPLWWHO KDUUW GLH )UDJH QDFK GHP 9HUEOHLE GHU WUDQVJHQHQ '1$
W'1$ LP 7LHUN|USHU RGHU LQ WLHULVFKHQ 3URGXNWHQ XQG GHQ GDYRQ HYHQWXHOO
DXVJHKHQGHQ 5LVLNHQ HLQHU %HDQWZRUWXQJ 6R VROO EULWLVFKHQ:LVVHQVFKDIWOHUQ GHU
1DFKZHLV JHOXQJHQ VHLQ GDVV W'1$DXVJY/HEHQVPLWWHOQ DXIPHQVFKOLFKH'DUP
EDNWHULHQEHUWUDJHQZHUGHQN|QQHQ7KH*XDUGLDQ(LQLJHEHNDQQWH8QWHU
VXFKXQJHQ]XPhEHUJDQJYRQ'1$)UDJPHQWHQLQWLHULVFKH2UJDQHRGHU3URGXNWH
VLQGGHU7DEHOOH]XHQWQHKPHQ
%HGLQJW GXUFK $NWLRQHQ JUQHU 8PZHOWRUJDQLVDWLRQHQ JHJHQ HLQH EHNDQQWH 0RO
NHUHLJUXSSH GLH LQ LKUHQ%HWULHEHQDXFK0LOFK YRQ.KHQYHUPDUNWHW GLHPLW JHQ
WHFKQLVFKYHUlQGHUWHQ)XWWHUSIODQ]HQHU]HXJWZXUGH UFNWHDOVP|JOLFKHV3UREOHP
HLQhEHUJDQJ YRQ )UHPG'1$ LQ0LOFK LQ GHQ0LWWHOSXQNW GHU |IIHQWOLFKHQ'LVNXV
VLRQ'LHVIKUWHVRJDU]XHLQHUÄ.OHLQHQ$QIUDJH³GHU)'3)UDNWLRQLP%XQGHV
WDJ GP] D VRZLH ]X HLQHU 6WHOOXQJQDKPH QDPKDIWHU GHXWVFKHU 3URIHVVRUHQ
GP] E ]XP hEHUJDQJ YRQ JHQWHFKQLVFK YHUlQGHUWHQ .RPSRQHQWHQ DXV
7LHUIXWWHU LQ 0LOFK )U GHQ 1DFKZHLV HLQHV '1$hEHUJDQJV LVW EHL ]DKOUHLFKHQ
8QWHUVXFKXQJHQ DXI '1$%UXFKVWFNH &KORURSODVWHQ'1$ 5XELVFR'1$ ]XUFN
JHJULIIHQZRUGHQGLHLQMHGHP7HLOLUJHQGHLQHU*UQSIODQ]HXQGQDWUOLFKEHVRQGHUV
LQGHQ3ROOHQYRUNRPPHQ'D3ROOHQXELTXLWlUGKDXFK LQGHU/XIWZHLW YHUEUHLWHW
VLQG PVVWHQ DQJHVLFKWV GHU H[WUHPHQ 1DFKZHLVVWlUNH GHU 3&50HWKRGH 3UR
EHQDKPH 7UDQVSRUW $XIEHZDKUXQJ XQG $QDO\VH YRQ 7LHURUJDQHQ )OHLVFK 0LOFK
%OXWXQG([NUHPHQWHQVFKRQXQWHUVXEWLOHQ%HGLQJXQJHQHUIROJHQXP]XJHVLFKHU
WHQZLVVHQVFKDIWOLFKHQ$XVVDJHQKLQVLFKWOLFKGHVhEHUJDQJVYRQQRUPDOHQSIODQ]OL
FKHQ'1$%UXFKVWFNHQ]XJHODQJHQ'HU1DFKZHLVYRQSIODQ]OLFKHU'1$ LQ0LOFK
EHLHLQLJHQ9HUVXFKHQN|QQWHDXFKDXIGLHhEHUWUDJXQJYRQ3IODQ]HQUHVWVSXUHQEHL
GHU 0LOFKJHZLQQXQJ ]XUFN]XIKUHQ VHLQ /87= XD  =DKOUHLFKH WUDQVJHQH
6HTXHQ]HQ EHL*93ZHUGHQ DOV QDWUOLFKH1DKUXQJVEHVWDQGWHLOH YRQ0HQVFK XQG
7LHU DXIJHQRPPHQ ]%6WUHSWRP\FHWHQ EDU XQGSDW*HQ%DFLOOXV7KXULQJLHQVLV
%WXQGFU\$E*HQ%OXPHQNRKOPRVDLNYLUXV&D096*HQXDPRGHUN|QQHQ
3UREHQ GLH IU JHQGLDJQRVWLVFKH=ZHFNHEHVWLPPW VLQG NRQWDPLQLHUHQ6HOEVW GLH
*HQEHUWUDJXQJ YRQ 3IODQ]HQ ]X %RGHQEDNWHULHQ LVW QLFKW Y|OOLJ DXV]XVFKOLHHQ
6$1'(50$11XD1,(/6(1XD7+20621'LH7UDQVIHUUD
WHQVLQGDEHUH[WUHPQLHGULJ3h+/(5

Tabelle 32: $QZHQGXQJVEHUHLFKHIU*93QDFK%5$1'7
Zuordnung Anwendungsbereich Ziele 
*93
*HQHUDWLRQ
$JURQRPLVFKHU%HGDUI 7ROHUDQ]JHJHQ+HUEL]LGH)URVW6FKZHUPHWDOOH
6DO]'UUH2]RQ5HVLVWHQ]JHJHQ1HPDWRGHQ
,QVHNWHQ%DNWHULHQ3LO]H9LUHQPlQQOLFKH6WHULOLWlW
*93
*HQHUDWLRQ
(QGRJHQH,QKDOWVVWRIIH 9HUlQGHUXQJGHU%OWHQIDUEHGHV)HWWVlXUHQ
PXVWHUVGHU.RKOHQK\GUDW]XVDPPHQVHW]XQJ
GHV1LWUDWVWRIIZHFKVHOV
*93
*HQHUDWLRQ
1HXDUWLJH6XEVWDQ]HQIU
GLH/HEHQVPLWWHOSURGXNWLRQ
6\QWKHVHYRQ)UXFWDQHQ$QUHLFKHUXQJPLW
XQJHVlWWLJWHQ)HWWVlXUHQQRYHOSODQWRLOV
*93
*HQHUDWLRQ
3KDUPD]HXWLVFKHXQG
RGHUPHGL]LQLVFKH$QZHQ
GXQJHQ
6\QWKHVHYRQVSH]LHOOHQ3URWHLQHQXQG3HSWLGHQ
YRQHVVEDUHQ,PSIVWRIIHQRGHU$QUHLFKHUXQJYRQ
0HWDEROLWHQGHVSIODQ]OLFKHQ6WRIIZHFKVHOV
*93
*HQHUDWLRQ
$QZHQGXQJHQIUGLH
FKHPLVFKH,QGXVWULH
*UQH&KHPLH
6\QWKHVHYRQ3RO\K\GUR[\EXWWHUVlXUHRGHU
$QUHLFKHUXQJYRQ0HWDEROLWHQGHVSIODQ]OLFKHQ
6WRIIZHFKVHOV
 
:HLWHUH bXHUXQJHQ ]X GHQ $XVZLUNXQJHQ GHV 9HU]HKUV WUDQVJHQHU 3IODQ]HQ EHL
7LHUHQ VHLHQ QXU H[HPSODULVFK DQJHIKUW :(%(5  )$66  *527(
 -$+5(,6  5(,7=  7+20621  %(1',(. 
-$+5(,6 XQG 6&+8%(57  .$$7=  :(6-2+$11  ),&.
 )/$&+2:6.<  *52 E WRS DJUDU  (LQH DE
VFKOLHHQGH%HZHUWXQJGHVQXWULWLYEHGLQJWHQhEHUJDQJVYRQ)UHPG'1$LQLQQHUH
2UJDQHVWHKWGHU]HLWQRFKDXV'2(5)/(5YHUZLHVDEHUGDUDXIGDVVIUHPGH
'1$7HLO XQVHUHVgNRV\VWHPV LVW 9LUHQ0LNURRUJDQLVPHQ3ROOHQ /DXE )UFKWH
*HPVH2EVW([NUHPHQWHXQGGHU0HQVFKPLWGHU1DKUXQJPJELVJ'1$
DXIQLPPWXQGGDYRQPJELVPJZLHGHUDXVVFKHLGHW

Tabelle 33: 8QWHUVXFKXQJHQ]XPhEHUJDQJYRQÄ)UHPG³'1$LQ9HUVXFKVWLHUH
Tierart DNA-Quelle Ergebnisse Literatur 
0DXV 3KDJHQ
'1$
'1$)UDJPHQWHLP%OXW 6&+8%%(57XD

0DXV 3KDJHQ
'1$
'1$)UDJPHQWHELVKQ$LQ/HX
NR]\WHQELVKQ$LQ1LHUHXQG
/HEHU
6&+8%%(57XD

0DXV
WUDJHQG
3KDJHQ
'1$
3ODFHQWDOHU'1$hEHUJDQJLQ)|WHQ
EHLYRQ)|WHQ
6&+8%%(57XD

0LOFKNXK JY6RMD
ERKQHQ
3IODQ]HQ'1$)UDJPHQWHLQ/HXNR
]\WHQNHLQ1DFKZHLVLQGHU0LOFK
./27=XQG
(,163$1,(5
0DXV JY6RMD
EOlWWHU
*HQIUDJPHQWHELVESLP.RWELV
ESLQ/HEHUXQG0LO]
+2+/:(*XD

%URLOHU %W0DLV
/HJHKHQQH %W0DLV
3IODQ]HQ'1$)UDJPHQWHLQ0XVNHO
/HEHU0LO]1LHUHNHLQ1DFKZHLVLQ
(LHUQXQG([NUHPHQWHQ
0DVWULQG %W0DLV NHLQ1DFKZHLVLQ0XVNHO/HEHU0LO]
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3.5.3 Anwendungen der Gentechnik in der Veterinärmedizin 
9HWHULQlUPHGL]LQXQG9HWHULQlUSKDUPD]LHSURILWLHUHQYRQGHPJURHQ(UNHQQWQLV]X
ZDFKV GHU VLFK HLQHUVHLWV DXV GHQ )RUVFKXQJHQ DQ WUDQVJHQHQ 7LHUHQ DOV .UDQN
KHLWVPRGHOOHQ HUJLEW VRZLH DQGHUHUVHLWV YRQ GHQ )RUWVFKULWWHQ GHU +XPDQPHGL]LQ
XQGGHU+XPDQSKDUPD]LH/,(%(50$11XQG/,(%6&+(5JDEHQEHUHLWVHLQH
$XVVLFKW DXI GHQ (LQVDW] JHQWHFKQLVFKHU 0HWKRGHQ LQ GHU 9HWHULQlUPHGL]LQ
+LQVLFKWOLFKGHV(LQVDW]HVGHU*HQWHFKQLNLQGHUQXW]WLHURULHQWLHUWHQ9HWHULQlUPHGL]LQ
ODVVHQVLFKLQ]ZLVFKHQIROJHQGH6FKZHUSXQNWHDQIKUHQ
 Nutzung vontransgenen Tiermodellen]XU(UIRUVFKXQJYRQ.UDQNKHLWHQ
 Erzeugung von transgenen NutztierenPLWWHOV.HLPEDKQJHQWUDQVIHUGLHEHU
VSH]LILVFKH .UDQNKHLWVUHVLVWHQ]HQ YHUIJHQ ]% (LQEDX YRQ 7UDQVJHQHQ IU
0DMRU+DXSW+LVWRNRPSDWLELOLWlWVNRPSOH[0+&IU0[3URWHLQIU,PPXQRJ
OREXOLQ$,J$ZHLWHUH%HLVSLHOHVLHKHGLH7DEHOOHQXQGGLHVHU6WXGLH
 Anwendung von GentherapieJHQHWLVFKHU,PPXQLVLHUXQJPLWWHOVVRPDWLVFKHQ
*HQWUDQVIHUV'1$9DN]LQLHUXQJJHQWHFKQLVFKYHUlQGHUWHQ9LUHQ 9LURWKHUDSLH
9HNWRU9DN]LQHRGHU51$,QWHUIHUHQ]
 ,PSIVWRIIHQWZLFNOXQJDXIGHU*UXQGODJHJHQWHFKQLVFKYHUlQGHUWHU0LNURRUJDQLV
PHQrekombinante Impfstoffe]%+HUVWHOOXQJUHNRPELQDQWHU3URWHLQHGXUFK
JY%DFXORYLUHQYJO-(+/(RGHUYRQÄImpf-Futter-Pflanzen³]%%0%)
9HUEXQG3URMHNWÄ,PSIP|KUH³YJO+$570$11XD
 1XW]XQJYRQPharmakogenetik und Pharmakogenomik
 (LQVDW]GHUGendiagnostik]XU'HWHNWLRQYRQ(UEIHKOHUQXQG.UDQNKHLWVHUUHJHUQ
YJO$EVFKQLWWHXQGRGHU]XU*HVFKOHFKWVEHVWLPPXQJEHL(PEU\RQHQ
XQG6SHUPLHQYJO:2/)

+LQVLFKWOLFKGHU1XW]XQJ transgener Modelltiere LQGHU0HGL]LQVRZLHGHU7LHUSUR
GXNWLRQZLUG DXI $EVFKQLWW  GLHVHU6WXGLH YHUZLHVHQ %HL GHU (QWZLFNOXQJ QHXHU
7KHUDSLHNRQ]HSWH ZLH GHU *HQWKHUDSLH ZLUG DXI 0RGHOOWLHUH ZLH GLH 0DXV ]XUFN
JHJULIIHQYJO0$(/,&.(

6HLW GHQ HUVWHQ (UIROJHQ GHV Gentransfers bei landwirtschaftlichen Nutztieren
ZXUGH YHUVXFKW PLW GLHVHU 7HFKQRORJLH GHUHQ .UDQNKHLWVUHVLVWHQ] ]X YHUEHVVHUQ
8QWHU.UDQNKHLWVUHVLVWHQ]ZLUGHLQHJHQHWLVFKEHGLQJWH8QHPSILQGOLFKNHLWYRQ$UWHQ
5DVVHQXQG)DPLOLHQJHJHQEHU LQIHNWL|VHQ$JHQWLHQ7R[LQHQVRZLHQLFKWLQIHNWL|
VHQ.UDQNKHLWVXUVDFKHQ YHUVWDQGHQ 0h//(5  'LH .UDQNKHLWVUHVLVWHQ] YRQ
7LHUHQ NDQQ GXUFK YLHU +DXSWVWUDWHJLHQ JHVWHLJHUW ZHUGHQ 0h//(5 XQG %5(0
0h//(5
- GHQ VRPDWLVFKHQ *HQWUDQVIHU PLWWHOV '1$9DN]LQHQ ]% JHJHQ 0DVWLWLV YJO
&$57(5XQG.(55
- GHQGHOHWLYHQ.HLPEDKQ*HQWUDQVIHUGXUFK$EVFKDOWHQYRQ6FKDGJHQHQ³ORVVRI
IXQFWLRQ´³NQRFNRXW´
- GHQ$OOHOHHUVHW]HQGHQ.HLPEDKQ*HQWUDQVIHU³UHSODFHPHQW´³H[FKDQJHRIIXQF
WLRQ´XQG
- GHQDGGLWLYHQ.HLPEDKQ*HQWUDQVIHUÄJDLQRIIXQFWLRQ³
 
'LH DGGLWLYHQ*HQWUDQVIHU6WUDWHJLHQ ODVVHQ VLFK QDFK GHU:LUNXQJ GHV7UDQVJHQV
VRZLHGHP:LUNRUWLQ LQWUD]HOOXOlUH
    H[WUD]HOOXOlUH
    JHQHWLVFKHXQG
    NRQJHQLWDOH
,PPXQLVLHUXQJ XQWHUVFKHLGHQ 0h//(5  (LQHhEHUVLFKW EHU 7UDQVJHQHVH
6WUDWHJLHQ ]XU 9HUEHVVHUXQJ GHU .UDQNKHLWVUHVLVWHQ] EHL 7LHUHQ LVW LQ 7DEHOOH 
VRZLHEHL1,(0$11E]XILQGHQ

Tabelle 34: 7UDQVJHQHVH6WUDWHJLHQ ]XU 6WHLJHUXQJ GHU .UDQNKHLWVUHVLVWHQ] HU
JlQ]WQDFK0h//(5
Ziel der Transgen-
wirkung 
Immunisie-
rungstyp 
Gentrans-
fertyp 
Beispiele für Transgenpro-
dukte
H[WUD]HOOXOlU .HLPEDKQ O|VOLFKH3DWKRJHQ5H]HSWR
UHQ3HSWLGH=\WRNLQH
LQWUD]HOOXOlU .HLPEDKQ 6WRIIHGLHGDV(LQGULQJHQGHV
3DWKRJHQVYHUKLQGHUQ
NRQJHQLWDO .HLPEDKQ $QWLN|USHU
LQLWLDOH3DWKRJHQ
:LUWVLQWHUDNWLRQ
JHQHWLVFK VRPDWLVFK $QWLJHQH=\WRNLQH'1$
9DN]LQH
5HSOLNDWLRQXQG
9HUEUHLWXQJGHV
3DWKRJHQV
LQWUD]HOOXOlU .HLPEDKQ DQWLVHQVH1XNOHLQVlXUHQ
51$,QWHUIHUHQ]E]Z
5LER]\PH,QWUDERGLHV
5HSOLNDWLRQVLQKLELWRUHQ
H[WUD]HOOXOlU .HLPEDKQ DQWLPLNURELHOOH$JHQWLHQ
NRQJHQLWDO .HLPEDKQ $QWLN|USHUDNWLYH,PPXQLWlW
/DWHQ]RGHU
$XVEUHLWHQGHV
3DWKRJHQVLP
2UJDQLVPXV
JHQHWLVFK VRPDWLVFK $QWLJHQHSDVVLYH,PPXQLWlW
H[WUD]HOOXOlU .HLPEDKQ =\WRNLQH$EZHKUV\VWHPGHV
:LUWHV LQWUD]HOOXOlU .HLPEDKQ ,QWUD]HOOXOlUH(IIHNWRUHQGHU
=\WRNLQZLUNXQJ0+&7=HOO
5H]HSWRUHQ
.UDQNKHLWV$QIlOOLJ
NHLWVJHQHGHV:LUWHV
Ä*HQH7DUJHWLQJ³
Ä.QRFNRXW³RGHU
Ä5HSODFHPHQW³
.HLPEDKQ *HQNRQVWUXNWHIUKRPRORJH
5HNRPELQDWLRQ

'LH Gentherapie LVW HLQH )RUP GHV VRPDWLVFKHQ *HQWUDQVIHUV GLH DXI WKHUDSHX
WLVFKH RGHU SUlYHQWLYH =ZHFNH DXVJHULFKWHW LVW *(/'(50$11  %HL GLHVHU
QHXHQ)RUPGHU%HKDQGOXQJYHUDEUHLFKWPDQGHQ:LUNVWRIIQLFKWPHKUGLUHNW VRQ
GHUQ HU ZLUG GXUFK ]HOOELRORJLVFKH $NWLYLWlWHQ LP .|USHU YRP WKHUDSHXWLVFKHQ*HQ
SURGX]LHUW(VZLUGXQWHUVFKLHGHQ LQGLH7KHUDSLHmit*HQHQXQGGLH7KHUDSLHam
*HQ
*(/'(50$11  E]Z 6&+/$33  GLIIHUHQ]LHUHQ GLH 7KHUDSLH mit
*HQHQLQ
- GHQ ,QYLYR*HQWUDQVIHU GLUHNWH 0HWKRGH GHV *HQWUDQIHUV E]Z ,QYLYR
*HQWKHUDSLH GLUHNWH $SSOLNDWLRQ PLW QDFNWHU '1$ YJO 6&+0,'7 XD 
XQG
- GHQ([YLYR*HQWUDQVIHULQGLUHNWH0HWKRGHGHV*HQWUDQVIHUVE]ZGHU([YLYR
*HQWKHUDSLH EHL GHPHQWQRPPHQH VRPDWLVFKH =HOOHQPLW HLQHP*HQWKHUDSLH
9HNWRU LQIL]LHUW ZHUGHQ 1DFK 6HOHNWLRQ DXI GLH ([SUHVVLRQ GHV WKHUDSHXWLVFK
HUZQVFKWHQ3URWHLQVVLQGSRVLWLYH=HOOSRSXODWLRQHQGDQQZLHGHU]XUHSODQWLHUHQ
 
$OV*HQWKHUDSLH9HNWRUHQJUHLIWPDQHQWZHGHUDXIYLUDOH6\VWHPH $GHQRYLUHQ
5HWURYLUHQ +HUSHVYLUHQ XD RGHU DXI QLFKW YLUDOH 6\VWHPH >/LSRVRPHQ
JHNRSSHOWH '1$3ODVPLGH 3RO\PHUH 1DQRSDUWLNHO YJO .1(8(5 @
]XUFN6HOEVWQDFNWH'1$NDQQLQML]LHUWZHUGHQ6&+/(()

:,77,*  XQWHUWHLOW GLH GHU]HLW YHUZHQGHWHQJHQWKHUDSHXWLVFKHQ([SUHVVLRQV
V\VWHPHLQGUHL7\SHQ
- ÄVROFKH GLH QXU WUDQVLHQW H[SUHPLHUW ZHUGHQ VRODQJH VLFK HLQH .RSLH GHV
9HNWRUVLP=HOONHUQEHILQGHW³(VKDQGHOWVLFKGDEHLXP9HNWRUHQGLHQLFKWLQGDV
:LUWVJHQRP LQWHJULHUW VLQG XQG VLFK QLFKW VHOEVWlQGLJ UHSOL]LHUHQ N|QQHQ 0LW
MHGHU=HOOWHLOXQJGHU:LUWV]HOOHQZlFKVWGLH=DKOMHQHUDQGLHNHLQH9HNWRUNRSLH
HQWKDOWHQ
- SHUPDQHQWH([SULPLHUXQJGDLQGDV:LUWVJHQRPLQWHJULHUW]%UHWURYLUDOH9HN
WRUHQ
- ZLUWV]HOOHQXQDEKlQJLJH5HSOLNDWLRQGHV9HNWRUV'LHVHULVWHEHQIDOOVQLFKWLQGDV
:LUWVJHQRPLQWHJULHUWYHUIJWDEHUEHUHLJHQVWlQGLJHH[SUHVVLRQVXQGUHSOLND
WLRQVVWHXHUQGH.RPSRQHQWHQ'HU9HNWRULVWLQHLQH&KURPDWLQVWUXNWXUHLQJHEXQ
GHQVRGDVVHUVLFKZLHHLQ]XVlW]OLFKHV&KURPDWLQSDUWLNHOHLQ(SLVRPYHUKlOW
HSLVRPDOH5HSOLNDWLRQ
,P +XPDQEHUHLFK JHODQJWHQ  EHL HLQHU ,QGLYLGXDOEHKDQGOXQJ EHUHLWV JHQWHFK
QLVFKPRGLIL]LHUWH N|USHUHLJHQH /\PSKR]\WHQ 63(5/,1*  E]Z0\REODVWHQ
0$(/,&.(]XU$QZHQGXQJ
'LH 7KHUDSLH am *HQ KDW ]XP =LHO GLH 7UDQVNULSWLRQ '1$(EHQH PLW +LOIH YRQ
NRPSHWLWLY ZLUNHQGHQ '1$)UDJPHQWHQ $QWLVHQVH 7KHUDSLH RGHU GLH 7UDQVODWLRQ
51$(EHQH PLWWHOV NDWDO\WLVFK DNWLYHU 51$6HTXHQ]HQ 5LER]\PH ]X KHPPHQ
XPGLH3URWHLQV\QWKHVH ]X XQWHUELQGHQ5LER]\PHHUP|JOLFKHQHEHQVRHLQH51$
5HSDUDWXU0h//(5=XU7KHUDSLHDP*HQJHK|UWDXFKGLHÄ51$,QWHUIHUHQ]
7KHUDSLH³ Ä51$L7KHUDSLH³ DXI GLH JURH +RIIQXQJHQ JHVHW]W ZHUGHQ 786&+/
 /$8 XQG %$57(/  11  3$'',621 XQG +$1121 
*52D11E:(,'70$11%HLGHU51$L7KHUDSLHODJHUQVLFK
ELV%DVHQSDDUHODQJHGRSSHOVWUlQJLJH6WFNHYRQP51$DQNRPSOHPHQWlUH
'1$6HTXHQ]HQHLQHV:LUWVJHQVDQXQGYHUKLQGHUQGHVVHQZHLWHUH([SUHPLHUXQJ
Ä.QRFNRXW³Ä*HQHVLOHQFLQJ³'LH51$L7KHUDSLHEHUXKWDXIGHU(QWGHFNXQJGDVV
QDKH]X DOOH WLHULVFKHQ XQG SIODQ]OLFKHQ =HOOHQ EHU HLQHQ HYROXWLRQlU EHGLQJWHQ
.RQWUROOPHFKDQLVPXVYHUIJHQGHUGLH51$SRWHQ]LHOOVFKlGOLFKHU*HQH]HUVWFNHOW
EHYRUVLHLQ3URWHLQHEHUVHW]WZHUGHQ5((6$/(;((9XDNRQQWHQ
GXUFK ,QMHNWLRQ HLQHV 51$'1$2OLJRQXNOHRWLGHV LQ GLH +DDUIROOLNHO YRQ $OELQR
0lXVHQ GDV:DFKVWXP IDUELJHU+DDUH DQUHJHQhEHUZHLWHUH51$L$QZHQGXQJHQ
EHULFKWHWHQ1*$1921*3$1,7XD  5LQGHUHPEU\RQHQ VRZLH.271,.XQG
%$'(5   WUDQVJHQH0RGHOOWLHUH 'LH QHXHQ0|JOLFKNHLWHQ .UDQNKHLWHQ DXI
GHU(EHQHGHU1XNOHLQVlXUHQ]XEHNlPSIHQYHUDQVFKDXOLFKW$EELOGXQJ

 7UDQVNULSWLRQ  7UDQVODWLRQ 
DANN  MRNA  Protein
Ĺ  Ĺ  Ĺ
7ULSOH[ELOGHQGHV
2OLJRQXNOHRWLG
 $QWLVHQVH
2OLJRQXNOHRWLG
 (Q]\P+HPPHU
RGHU$QWDJRQLVW
Abbildung 3: ,QIRUPDWLRQVIOXVV LQQHUKDOE GHU =HOOH XQG 0|JOLFKNHLWHQ HLQHV FKH
PLVFKHQ(LQJULIIVQDFK(1*(/6

 
3DUDOOHO KLHU]X ZLUG YHUVXFKW GXUFK Ä3URWHLQ(QJLQHHULQJ³ QHXH YHUlQGHUWH
3KDUPDZLUNVWRIIH DXI GHU 3URWHLQ XQG 3HSWLGHEHQH ]X HU]HXJHQ 6.(55$ 
'h5)$+57XQG0$5$6+,(/

'HXWVFKODQG YHUIJW QDFKGHQ86$EHU GLHPHLVWHQgentechnisch hergestellten 
Medikamente (V ZLUG HUZDUWHW GDVV    DOOHU 3KDUPDND PLW +LOIH YRQ
JHQWHFKQLVFKHQ 9HUIDKUHQ KHUJHVWHOOW ZHUGHQ PI  +LHU]X ZHUGHQ YRUUDQJLJ
JHQWHFKQLVFKYHUlQGHUWH%DNWHULHQJHQXW]W'LH6LWXDWLRQEHLGHQ9HWHULQlUSKDUPDND
GUIWH VLFK lKQOLFK HQWZLFNHOQ 6&+/$33  IKUWH DOV %HLVSLHOH IU UHNRP
ELQDQWH9HWHULQlULPSIVWRIIHGLHVRJHQDQQWHQÄ6XEXQLW9DN]LQH³DQGLHHVJHVWDWWHQ
QDFK GHUHQ (LQVDW] JHLPSIWH XQG LQIL]LHUWH 7LHUH VHURORJLVFK YRQHLQDQGHU ]X
XQWHUVFKHLGHQ(LQ%HLVSLHOKLHUIU LVWGHU6FKZHLQHSHVW0DUNHU,PSIVWRIIGHU)LUPD
%$<(5'1$9DN]LQHJHJHQGDV$XMHV]N\9LUXVEHLP6FKZHLQGDVERYLQH+HUSHV
YLUXV VRZLH GDV ERYLQH 5HVSLUDWRULVFKH 6\QF\WLDO 9LUXV VROOHQ EHUHLWV H[LVWLHUHQ
6&+/$33  $XFK $QWLN|USHU N|QQHQ DXI JHQWHFKQLVFKHP :HJH HU]HXJW
ZHUGHQ 0$(/,&.( E )217$,1( XD  VFKOXJHQ ]XU ,PPXQLVLHUXQJ
YRQ 0LOFKULQGHUQ JHJHQ 0DVWLWLV YRU UHNRPELQDQWH $QWLJHQH HLQ]XVHW]HQ 'HU
DNWXHOOVWH)DOOIUGLHVH$QZHQGXQJVIRUPGHU*HQWHFKQLNLQGHU7LHUSURGXNWLRQLVWGLH
(QWZLFNOXQJ HLQHV PLW JHQWHFKQLVFKHQ 0HWKRGHQ HU]HXJWHQ ,PSIVWRIIV JHJHQ GLH
*HIOJHOSHVW 9RJHOJULSSHGHUHV LQIROJHGHU(OLPLQLHUXQJEHVWLPPWHU*HQVHTXHQ
]HQ HUODXEW JHLPSIWH YRQ YLUXVLQIL]LHUWHQ 7LHUHQ ]X XQWHUVFKHLGHQ $+2 $NWXHOO
'HU(LQVDW]UHNRPELQDQWHU:DFKVWXPVKRUPRQH6RPDWRWURSLQHUE67US67
EHL5LQGHUQXQG6FKZHLQHQ]XU6WHLJHUXQJGHU0DVWOHLVWXQJXQGGHU0LOFKSURGXNWLRQ
VWHOOW HLQH ZHLWHUH 1XW]XQJVYDULDQWH GHU *HQWHFKQLN LQ GHU 7LHUSURGXNWLRQ GDU
1,(0$11'LHVH:DFKVWXPVKRUPRQHZHUGHQLQUHNRPELQDQWHQ(VFKHULFKLD
FROL%DNWHULHQ SURGX]LHUW =XU 6WHLJHUXQJ GHU 0LOFKOHLVWXQJ PVVHQ UE67/DQJ]HLW
SUlSDUDWHPHKUIDFKLQML]LHUWZHUGHQ'LH)XWWHUDXIQDKPHNDQQZlKUHQGGHU/DNWDWLRQ
XPK|KHUOLHJHQDOVEHLQLFKWEHKDQGHOWHQ.KHQ'DGLH0LOFKOHLVWXQJVWlUNHU
DQVWHLJW DOV GLH)XWWHUDXIQDKPH YHUEHVVHUW VLFK GLH(IIL]LHQ] GHU)XWWHUYHUZHUWXQJ
XP ELV ]X   ,P *HJHQVDW] ]X GHQ 86$ XQG $XVWUDOLHQ LVW GLH 1XW]XQJ YRQ
:DFKVWXPVKRUPRQHQ ZLH E*+ S*+ H*+ LQ GHU 7LHUSURGXNWLRQ LQ GHQ /lQGHUQ
GHU(8GHU]HLWXQWHUVDJW6,//(1&(

'LH Pharmakogenetik LVW HLQ QHXDUWLJHV )RUVFKXQJVJHELHW GDV GLH 9HUNQSIXQJ
LQGLYLGXHOOHUJHQHWLVFKHU9DULDWLRQHQPLW$U]QHLUHDNWLRQHQ]XP=LHOKDW3KDUPDNROR
JHQ XQG 0HGL]LQHU YHUVSUHFKHQ VLFK YRQ GHU LQGLYLGXDOLVLHUWHQ $SSOLNDWLRQ ZLUNVD
PHUH0HGLNDPHQWHGLHQDFKGHU$XVIKUXQJYRQ*HQWHVWV]XHLQHUH[DNWHUHQ0HGL
NDWLRQ XQG 'RVLHUXQJ IKUHQ )2(51=/(5  /,1'3$,171(5  'LH
)LUPD6,(0(16KDWHLQVRIWZDUHJHVWW]WHV9HUIDKUHQHQWZLFNHOWGDVGLH*HQDNWLYL
WlW LQ =HOOHQ VLPXOLHUW XP NQIWLJ LQGLYLGXHOOHUH 7KHUDSLHQ DQ]XZHQGHQ $6&+(1
%5(11(5  3DUDOOHO ]XU 3KDUPDNRJHQHWLN HQWVWHKW GLHPharmakogenomik
EHLGHU LP3DWLHQWHQJHQRPQDFK+LQZHLVHQ]XU+HUVWHOOXQJZLUNVDPHU$U]QHLPLWWHO
JHVXFKWZLUG'LHVH(QWZLFNOXQJHQYROO]LHKHQVLFKGHU]HLWLP%HUHLFKGHU+XPDQPH
GL]LQ ZHQQ DXFK QLFKW RKQH:LGHUVWUHLW YJO )52%g6(  +2  6ROOWH
DEHU HLQ WKHUDSHXWLVFKHU 'XUFKEUXFK HUUHLFKW ZHUGHQ JUHLIW DXFK GLH 9HWHULQlUPH
GL]LQGLHVH0HWKRGHQDXIXQGZHQGHWVLHEHLZHUWYROOHQ6SRUWXQG=XFKWWLHUHQRGHU
EHLYRP$XVVWHUEHQEHGURKWHQ$UWHQ=RRWLHUHDQ(LQHGLIIHUHQ]LHUWH7KHUDSLHEHL
XQWHUVFKLHGOLFKHQ )WWHUXQJVJUXSSHQ5DVVHQ /LQLHQ =XFKWOLQLHQ RGHU IDPLOLHQ LVW
IUGLH=XNXQIWHEHQVRYRUVWHOOEDU
'HU8PIDQJ HLQHU1XW]XQJ YRQGentechnik, Gentherapie XQGGendiagnostik LP
1XW]WLHUEHUHLFK ZLUG OHW]WOLFK YRQ GHU gNRQRPLH GHU 7LHUSURGXNWLRQ HQWVFKLHGHQ
 
'LDJQRVWLNXQG7KHUDSLH,PSIXQJHUVWUHFNHQVLFK]XPHLVWDXIJURH7LHUEHVWlQGH
(LQHHWKLVFKRGHUZLUWVFKDIWOLFKEHJUQGHWH,QGLYLGXDOWKHUDSLHZLUGGHU$XVQDKPHIDOO
EHLZHUWYROOHQ6SRUWRGHU=XFKWWLHUHQEOHLEHQ$QGHUHUVHLWVLVWGDUDXI]XYHUZHLVHQ
GDVV EHL ZLUWVFKDIWOLFK UHOHYDQWHQ 7LHUNUDQNKHLWHQ ZLH GHU 0DVWLWLV DOOHLQ GUHL
YHUVFKLHGHQH JHQWHFKQLVFKH $QVlW]H YHUIROJW ZHUGHQ WUDQVJHQH 7LHUH '1$
9DN]LQH UHNRPELQDQWH $QWLN|USHU 2IIHQ EOHLEW ]XU]HLW DXFK GLH )UDJH RE VLFK
DQDORJ ]X Ä)RRG RGHU 1XWULJHQRPLFV³ HLQH Ä)HHGJHQRPLFV³ HQWZLFNHOQ ZLUG GLH
JHQHWLVFKEHGLQJWHLQGLYLGXHOOH8QWHUVFKLHGHYRQ1XW]WLHUHQLQGHU)XWWHUYHUZHUWXQJ
DXVQXW]W

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+DQGEXFK
*HQWHFKQRORJLH XQG /HEHQVPLWWHO +UVJ *$66(1 + * X +$00(6: 3 %HKU¶V 9HUODJ
+DPEXUJ*UXQGZHUN1997$EVFKQLWW,,
1,(0$11 + 9HUEHVVHUXQJ GHU 7LHUJHVXQGKHLW GXUFK 5HSURGXNWLRQVPHGL]LQ XQG %LRWHFKQRORJLH
=FKWXQJVNXQGH75E6
1151$,QWHUIHUHQ]1HXH:XQGHUZDIIHGHU%LRWHFKQRORJLH%,2IRUXP266
1151$,QWHUIHUHQ]+lFNVHOQXQG6FKQHLGHQLP'LHQVWGHU=HOOJHVXQGKHLW%,2IRUXP28 E
6
3$'',6213X+$1121**HQH6LOHQFLQJLQ0DPPDOLDQ&HOOV,QGXFHGE\6KRUW+DLUSLQ51$V
%,2&+(0,&$5RFKH$SSOLHG6FLHQFH1R2004
5((6(*HQHVLOHQFLQJ8VLQJHVL51$(IILFLHQW5REXVWDQG1RW,QIOXHQFHGE\3RVLWLRQDO(IIHFWV
%,2&+(0,&$20055RFKH'LDJQRVWLFV*PE+6SULQJHU9HUODJ%HUOLQ+HLGHOEHUJ
6&+/$33 7 .RQVWUXNWLRQ XQG (LQVDW]P|JOLFKNHLWHQ YRQ UHNRPELQDQWHQ ,PSIVWRIIHQ XQG GHU
*HQWKHUDSLH LQ GHU 7LHUPHGL]LQ  +OVHQEHUJHU *HVSUlFKH :HLPDU  ELV  -XQL
20006FKULIWHQUHLKHGHU+:LOKHOP6FKDXPDQQ6WLIWXQJ+DPEXUJ6
6&+/(()0*HQHWLVFKH,PSIXQJPLW3ODVPLG'1$%,2IRUXP236
6&+0,'776&+/(()0)5,(+6.X)/$6&+(/(+RFK]HOOGLFKWHIHUPHQWDWLRQ]XU*HZLQQXQJ
YRQ3ODVPLG'1$IU*HQWKHUDSLHXQGJHQHWLVFKH,PSIXQJ%,2IRUXP226
6,//(1&( 01 7HFKQRORJLHV IRU WKH FRQWURO RI IDW DQG OHDQ GHSRVLWLRQ LQ OLYHVWRFN 9HW - 167

6.(55$$1HXH%LRSKDUPD]HXWLNDGXUFK0DQLSXODWLRQSKDUPDNRORJLVFKHU3DUDPHWHU1DFKULFKWHQ
DXVGHU&KHPLH52
63(5/,1*.-DKUHVUFNEOLFN%LRFKHPLHXQG0ROHNXODUELRORJLH*HQHWLVFKPLWEHGLQJWH(UNUDQNXQ
JHQ*HQWKHUDSLH1DFKU&KHP7HFK/DE396
786&+/751$,QWHUIHUHQ]'LHNXU]H$QWZRUWRGHUGLHhEHUZDFKXQJYRQIHKOHQWZLFNHOWHQ*HQHQ
/$%2346
:(,'70$11$51$,QWHUIHUHQ]HU|IIQHWQHXH7KHUDSLH&KDQFHQ%,2IRUXP286
:,77,* % *HQWKHUDSLH ,Q =XNXQIW GHU *HQWHFKQLN +UVJ 3 %UDQGW %LUNKlXVHU 9HUODJ %DVHO
%RVWRQ%HUOLQ19976
:2/)((PEU\R6H[HQXQG6SHUPDWUHQQXQJ+OVHQEHUJHU*HVSUlFKH:HLPDUELV
-XQL20006FKULIWHQUHLKHGHU+:LOKHOP6FKDXPDQQ6WLIWXQJ+DPEXUJ6


3.6 Gentechnik bei der Verarbeitung tierischer Rohprodukte zu Le-
bensmitteln
,Q GLHVHP $EVFKQLWW VROO GLH 1XW]XQJ GHU *HQWHFKQLN LQ GHU /DQGZLUWVFKDIW QDFK
JHODJHUWHQ YHUDUEHLWHQGHQ ,QGXVWULH LQ NXU]HU )RUP QXU DQJHIKUW ZHUGHQ VRZHLW
WLHULVFKH 5RKSURGXNWH GDYRQ EHWURIIHQ VLQG 'HU (LQVDW] JHQWHFKQLVFK YHUlQGHUWHU
2UJDQLVPHQ EHL GHU 3URGXNWLRQ YRQ /HEHQVPLWWHOQ ZLUG QDFK 0$7,66(. XQG
+g/3(5YRQYLHU=LHOVHW]XQJHQEHVWLPPW
- (UK|KXQJGHUHUQlKUXQJVSK\VLRORJLVFKHQ:HUWLJNHLW4XDOLWlWYRQ/HEHQVPLWWHOQ
- (QWZLFNOXQJQHXHUGLlWHWLVFKHU/HEHQVPLWWHO
- 5HGXNWLRQPLNURELHOOHU 5LVLNHQ%HNlPSIXQJ YRQ .UDQNKHLWVHUUHJHUQ LQ /HEHQV
PLWWHOURKZDUHXQG/HEHQVPLWWHOQ
- 6HQNXQJYRQ+HUVWHOOXQJVNRVWHQXQG6FKRQXQJGHU8PZHOW
 
'LH1XW]XQJYRQ*92LQGHU/HEHQVPLWWHOLQGXVWULHHUIROJWLPHLQ]HOQHQ]XU
 (U]HXJXQJ YRQ ([SUHVVLRQVSURGXNWHQ (Q]\PH 9LWDPLQH $PLQRVlXUHQ
*HVFKPDFNVXQG$URPDVWRIIH+\GURNROORLGH6WDELOLVDWRUHQXD
 (U]HXJXQJYRQ2UJDQLVPHQLQ)HUPHQWDWLRQVSUR]HVVHQ
 RKQH )UHLVHW]XQJ GHU )HUPHQWDWLRQVRUJDQLVPHQ $EW|WXQJ GHU 2UJDQLVPHQ
LP 3UR]HVVYHUODXI .RQVHUYHQZDUH 6DXHUNUDXW 2EVW XQG *HPVHVlIWH
6RMDVDXFHIHUPHQWLHUWH0LOFKJHWUlQNH%LHU:HLQXD
 PLW )UHLVHW]XQJ GHU )HUPHQWDWLRQVRUJDQLVPHQ IHUPHQWLHUWH 0LOFKJHWUlQNH
.lVH6DXHUNUDXW5RKZXUVWXD
 (U]HXJXQJYRQ/HEHQVPLWWHOQDXV5RKZDUHJHQWHFKQLVFKHQ8UVSUXQJV
 DXV1DKUXQJVXQG*HZU]SIODQ]HQ
 DXV6FKODFKWWLHUHQXQG)LVFKHQJHJHQZlUWLJQRFKNHLQH0DUNW]XODVVXQJ

,QGHU/HEHQVPLWWHOLQGXVWULHGRPLQLHUW]XU]HLWQRFKGLH$QZHQGXQJYRQ*92EHLGHU
PLNURELHOOHQ 6WRIISURGXNWLRQ E]Z EHL HQ]\PDWLVFKHQ 9HUDUEHLWXQJVSUR]HVVHQ Ä%H
UHLWV VHLW FD  -DKUHQZHUGHQ ]XQHKPHQG JHQWHFKQLVFKH0HWKRGHQ ]XU2SWLPLH
UXQJ YRQ 0LNURRUJDQLVPHQ IU GLH /HEHQVPLWWHOSURGXNWLRQ HLQJHVHW]W³ 6$&+6(
(LQH'DUVWHOOXQJYRQ*UXQGODJHQ]XU3URGXNWLRQUHNRPELQDQWHU(Q]\PHXQG
]X LKUHP (LQVDW] LQ GHU /HEHQVPLWWHOLQGXVWULH JDEHQ *$66(1 XD 
*(/,66(1 XD  +$00(6 XQG +(57(/  0867(56 XD 
92*(/  VRZLH 02+5 XQG '(//(575,77(5  9RQ KHUDXVUDJHQGHU
%HGHXWXQJLVWGDVJHQWHFKQLVFKKHUJHVWHOOWH&K\PRVLQIUGLH.lVHSURGXNWLRQLQGHQ
86$7(8%(5(LQH$EVLFKHUXQJGHVZHOWZHLWHQ%HGDUIVDQ.lOEHUODEZlUH
KHXWHEHUHLWVQLFKWPHKUP|JOLFK*9&K\PRVLQDUEHLWHW]XGHPHIIHNWLYHUXQGZHLVW
HLQHJHULQJHUHVFKlGOLFKHSURWHRO\WLVFKH$NWLYLWlWDXIDOV.lOEHUODE/25(1=(1XD
'$-12:,(&XD02+$17<XD,Q'HXWVFKODQGZXUGHELVKHU
DXIGHQ(LQVDW]YRQJY&K\PRVLQYHU]LFKWHW'LH/HEHQVPLWWHOLQGXVWULHYHUZHQGHWLQ
]ZLVFKHQDXFKEHLGHU9HUDUEHLWXQJYRQ0LOFKXQG)OHLVFKJHQWHFKQLVFKYHUlQGHUWH
%DNWHULHQ 6WDUWHUNXOWXUHQ(GHOVFKLPPHO RGHU(Q]\PH 6&+(5(5%,586
-$1<XQG.,(1(5%HLVSLHOHVLQG
/DNWRED]LOOHQ0LOFKVlXUHEDNWHULHQ/,&.XQG+(//(50$/,1(1XD
6WUHSWRFRFFXVWKHUPRSKLOXV1(9(XD0211(7XD
7UDQVJOXWDPLQDVH<2.2<$0$XD

%HLP9HU]HKU YRQ0LOFKSURGXNWHQPLW JY%DNWHULHQ N|QQHQ VLFK VRJDU JHVXQGKHLW
OLFKH9RUWHLOH HUJHEHQ /H%/$1&XD  %LRVLFKHUKHLWVDVSHNWH GHV(LQVDW]HV
YRQ JY0LOFKVlXUHEDNWHULHQ XQWHUOLHJHQ GHU (8*HVHW]JHEXQJ /,1'*5(1 
3&51DFKZHLVYHUIDKUHQIUJY0LNURRUJDQLVPHQVLQGEHUHLWVPHWKRGLVFKHWDEOLHUW
 /0%* / 1DFKZHLV HLQHU JHQWHFKQLVFKHQ9HUlQGHUXQJ YRQ /DFWRED
FLOOXVFXUYDWXVLQ5RKZXUVW/0%*/1DFKZHLVHLQHUJHQWHFKQLVFKHQ
9HUlQGHUXQJYRQ6WUHSWRFRFFXVWKHUPRSKLOXVLQ-RJKXUW7DEHOOHJLEWHLQHhEHU
VLFKW ]XU $QZHQGXQJ JHQWHFKQLVFK KHUJHVWHOOWHU (Q]\PH EHL GHU 9HUDUEHLWXQJ WLH
ULVFKHU 5RKSURGXNWH ]X1DKUXQJ ZlKUHQG 7DEHOOH  ]X /HEHQVPLWWHOQ LQIRUPLHUW
GLHXQWHU1XW]XQJYRQ*92RGHU3*92SURGX]LHUWZHUGHQ

Tabelle 35: $QZHQGXQJGHU*7LQGHU/HEHQVPLWWHOLQGXVWULHQDFK6$&+6(
Enzym Eier Käse Molkerei-
produkte
Fisch-
verarbeitung
Fleisch-
verarbeitung
.DWDODVH     
&K\PRVLQ     
*OXNRVH2[LGDVH     
3URWHDVH     
 
=X GHQ SRWHQ]LHOOHQ 5LVLNHQ EHLP (LQVDW] GHU *HQWHFKQLN LQ GHU /HEHQVPLWWHO
SURGXNWLRQ H[LVWLHUW HLQH XPIDQJUHLFKH /LWHUDWXU -$1<  %5$1'7 
%81'*H1DE-$1<-$1<XD63(/6%(5*XD
-$1<  /,1'*5(1  GH 926  'LH UHFKWOLFKHQ 3UREOHPH XQG
(UIRUGHUQLVVHEHLP(LQVDW]GHU*HQWHFKQLNLP/HEHQVPLWWHOEHUHLFKZXUGHQHEHQIDOOV
YLHOIDFKGDUJHVWHOOW XQGDNWXDOLVLHUW675(,1= 6&+$8=8 675(,1=
 72866$,17 DE 0(1=(/  3(<.(5 XD  'LH (8
9HURUGQXQJHQEHUGLH=XODVVXQJYRQ1DKUXQJVXQG)XWWHUPLWWHOQ(*
VRZLH EHU GLH .HQQ]HLFKQXQJ XQG 5FNYHUIROJEDUNHLW JHQWHFKQLVFK YHUlQGHUWHU
3URGXNWH(*VLQGEHLP9HUWULHEYRQJHQWHFKQLVFKYHUlQGHUWHQ/HEHQV
XQG)XWWHUPLWWHOQ]XEHDFKWHQ$XVIKUOLFKH ,QIRUPDWLRQHQ]XGHQ$VSHNWHQEHLGHU
8PVHW]XQJ GLHVHU 5HJHOXQJHQ N|QQHQ GHU 6FKULIW YRQ:$,%/,1*(5 XQG %86&+
 HQWQRPPHQ ZHUGHQ 'DV *HVDPWJHELHW GHV (LQVDW]HV YRQ *92 EHL GHU
1DKUXQJVPLWWHOKHUVWHOOXQJ EH]HLFKQHW PDQ DXFK DOV Ä1XWULJHQRPLFV³ :(5) XD
3URGXNWHGLHPLW+LOIHGHU*HQWHFKQLNKHUJHVWHOOWZXUGHQRGHU*92HQWKDOWHQ
]lKOHQ ]X GHQ VR JHQDQQWHQ QHXDUWLJHQ /HEHQVPLWWHOQ  1RYHO )RRG -$1< XQG
.,(1(5)XQNWLRQHOOH/HEHQVPLWWHO )XQFWLRQDO)RRG]HLFKQHQVLFKGHPJH
JHQEHU GXUFK HUK|KWH $QWHLOH DQ QLFKWQXWULWLYHQ ELRIXQNWLRQHOOHQ ,QKDOWVVWRIIHQZLH
VHNXQGlUH3IODQ]HQLQKDOWVVWRIIHSUlELRWLVFKH.RKOHQK\GUDWHXQG%DOODVWVWRIIH NRQ
MXJLHUWH/LQROVlXUHQRGHUVSH]LILVFKH0LOFKSHSWLGHDXV%(+0

Tabelle 36: (LQWHLOXQJ YRQ /HEHQVPLWWHOQ GLH PLWWHOV JHQWHFKQLVFK PRGLIL]LHUWHU
2UJDQLVPHQ DXV WLHULVFKHQ 5RKSURGXNWHQ KHUJHVWHOOW ZXUGHQ LQ
$QOHKQXQJDQ-$1<VRZLHDQ0(<(5XD
Kategorie von 
Lebensmitteln
rechtlicher
Status
Lebensmittel oder -zutat 
'DV/HEHQVPLWWHOLVWGHU
*92
ÄDXV*92³ ]XU]HLWQRFKQLFKWDXIGHP0DUNWHYWODOV
HUVWHV/HEHQVPLWWHOWUDQVJHQHU)LVFK
*92JLEWHLQHQ6WRIIQDFK
DXHQDE
ÄDXV*92³ 0LOFKYRQ*927LHUHQ]XU]HLWQRFKQLFKW
DXIGHP0DUNW
'DV/HEHQVPLWWHOHQWKlOW
OHEHQGH*92
ÄDXV*92³ -RJKXUWPLW0LOFKVlXUHEDNWHULHQ.lVH
PLW(GHOVFKLPPHOE]Z.lVHRGHU:XUVW
PLW6WDUWHUXQG5HLIXQJVNXOWXUHQ
/HEHQVPLWWHOHQWKlOW
DEJHW|WHWH*92
ÄDXV*92³ SDVWHXULVLHUWHU-RJKXUW
/HEHQVPLWWHOYRQ7LHUHQGLH
PLWJY)XWWHUPLWWHOQJHIWWHUW
RGHUPLWJY$U]QHLPLWWHOQ
EHKDQGHOWZXUGHQ
ÄPLWE]Z
PLW+LOIH
HLQHV
*92³
)OHLVFK0LOFK(LHU+RQLJ
/HEHQVPLWWHOHQWKlOWLVROLHU
WHRGHUYHUDUEHLWHWH3URGXN
WHDXV*923*92DOV=X
VlW]HRGHU+LOIVVWRIIH
ÄPLWE]Z
PLW+LOIH
HLQHV
*92³
.lVH
3*92 3URGXNWHDXV*92

(V EOHLEW QRFK DQ]XIJHQ GDVV EHL GHU 9HUDUEHLWXQJ DQGHUHU WLHULVFKHU 3URGXNWH
:ROOH +lXWH )HGHUQ RGHU YRQ $ESURGXNWHQ DXV GHU 1XW]WLHUKDOWXQJ .RW *OOH
6WDOOPLVW ,QQHUHLHQ .DGDYHU GHU (LQVDW] YRQ JHQWHFKQLVFK YHUlQGHUWHQ(Q]\PHQ
RGHU 0LNURRUJDQLVPHQ LQ )HUPHQWDWLRQVSUR]HVVHQ QLFKW DXV]XVFKOLHHQ LVW 6R LVW
GLH $QZHQGXQJ YRQ JHQWHFKQLVFK KHUJHVWHOOWHQ 3URWHDVHQ XQG /LSDVHQ EHL GHU
/HGHUKHUVWHOOXQJEHNDQQW+$7=2328/26
 
Literatur zurGentechnik bei der Verarbeitung tierischer Rohprodukte zu Le-
bensmitteln
%(+06*URHV)RUVFKXQJVLQWHUHVVH DQ)XQFWLRQDO )RRG GP] /EPLQG0LOFKZ0QFKHQ126
6
%,5867*HQWHFKQLNEHL1DKUXQJVPLWWHOQ$QZHQGXQJVEHLVSLHOH'WVFK0LOFKZLUWVFK48
6
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=XNXQIWGHU*HQWHFKQLN+UVJ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*HQHWKLVFKHV1HW]ZHUNH9
)DOWEODWWVHULH(VVHQDXVGHP*HQODERU")DOWEODWW0LOFK.lVH$XIODJH1997D
%81' %XQG IU8PZHOWXQG1DWXUVFKXW]'HXWVFKODQGH9 *H1*HQHWKLVFKHV1HW]ZHUNH9
)DOWEODWWVHULH(VVHQDXVGHP*HQODERU")DOWEODWW)OHLVFK:XUVW)LVFK$XIODJH1997E
'$-12:,(& ) 5(36 $ :$6,/(:6., 5 X .2/$.2:6., 3 &RDJXODWLRQ SURSHUWLHV RI PLON
SURWHLQVE\SURWHRO\WLFHQ]\PHVSURGXFHGE\JHQHWLFHQJLQHHULQJ0LOFKZLVV52
*$66(1+*%$1*62:7X.g1,*%0ROHNXODUELRORJLVFKH*UXQGODJHQGHU(Q]\PSURGXN
WLRQ LQ0LNURRUJDQLVPHQ ,Q *HQWHFKQRORJLH 6WDQG XQG 3HUVSHNWLYHQ EHL GHU *HZLQQXQJ YRQ
5RKVWRIIHQIUGLH/HEHQVPLWWHOSURGXNWLRQ6FKULIWHQUHLKH/HEHQVPLWWHOFKHPLH/HEHQVPLWWHOTXDOL
WlW%DQG21%HKU¶V9HUODJ+DPEXUJ+UVJ*'&K)DFKJUXSSH/HEHQVPLWWHOFKH
PLVFKH*HVHOOVFKDIW
*(/,66(1*'$+/(068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3.7 Transgene Tiere außerhalb der Produktion von Nahrungsmitteln und 
Pharmaka sowie von biomedizinischer Forschung 
$EVFKOLHHQG ]X GHP .DSLWHO Ä7UDQVJHQH 7LHUH³ PXVV GDUDXI YHUZLHVHQ ZHUGHQ
GDVVQLFKWQXUODQGZLUWVFKDIWOLFKH1XW]WLHUHRGHUVRJHQDQQWH/DERUWLHUH*HJHQVWDQG
GHU 7UDQVJHQHVH VHLQ N|QQHQ ,VW GLH (U]HXJXQJ WUDQVJHQHU -DJG XQG :LOGWLHUH
]XU]HLWRKQH6LQQXQG9RUWHLOVWLOLVLHUWH.$&GLH6FKDIIXQJWUDQVJHQHU7LHUH
LQVEHVRQGHUH YRQ+DXVWLHUHQZLH+XQGHQPLW Ä(IIHNWJHQHQ³ DOV ÄWUDQVJHQH.XQVW³
(UIKUWDOV%HLVSLHOGDV*)3*HQGHUQRUGSD]LILVFKHQ4XDOOHQDUW$HTXRUHD9LFWRULD
DQ GLH GHP :LUWVRUJDQLVPXV GLH )lKLJNHLW ]XU )OXRUHV]HQ] EHL %HVWUDKOXQJ PLW
XOWUDYLROHWWHP RGHU EODXHP /LFKW YHUOHLKW 'HU XPVWULWWHQH Ä*OR)LVK³ YJO .1,*+7
GHUEHUHLQVROFKHV*HQYHUIJW LVWHLQNRQNUHWHV%HLVSLHOIUHLQVHLW
NlXIOLFKHV WUDQVJHQHV Ä+DXVWLHU³ ,Q GHQ86$ZXUGHQ DXFK .RQ]HSWH HUVWHOOW HLQH
WUDQVJHQH.DW]H]XVFKDIIHQGLHGDVDOOHUJHQH3URWHLQÄ)HOG³QLFKWVH]HUQLHUWGDV
EHL YLHOHQ 0HQVFKHQ DOV $OOHUJHQ ZLUNW 2¶5285.(  +LQZHLVH DXI GLH
7UDQVJHQHVH EHL Ä6SRUWWLHUHQ³ 5HQQSIHUG 5HQQNDPHO PLW GHU =LHOVHW]XQJ HLQHU
6WHLJHUXQJGHUVSRUWOLFKHQ/HLVWXQJIDQGHQVLFKLP,QWHUQHWELVODQJQLFKW$XI.DPHOH
DOVSRWHQ]LHOOH%LRUHDNWRUHQZLUGLQHLQHP863DWHQW0($'(XQG/21%(5*
YHUZLHVHQ

(LQH ZHLWHUH $QZHQGXQJ GHU 7UDQVJHQHVH EHL 7LHUHQ VWHOOW GLH ELRORJLVFKH
%HNlPSIXQJYRQ6FKDGLQVHNWHQGXUFK*HQWUDQVIHUGDU0$(/,&.(D6WHULOH
WUDQVJHQH,QVHNWHQGHUJOHLFKHQ$UWN|QQHQEHLPDVVLYHP(LQVDW]GLH1RUPDOSRSXOD
WLRQ]XUFNGUlQJHQRGHUGHQ1DFKNRPPHQHLQ*HQIUGLH6\QWKHVHHLQHVW|GOLFKHQ
3URWHLQVYHUPLWWHOQ]%URVD%DXPZROONDSVHOERKUHU*,'145$SULO0DL6
,QlKQOLFKHU:HLVH VROOHQ LQ$XVWUDOLHQ ÄWRFKWHUORVH³ WUDQVJHQH.DUSIHQJHJHQHLQH
DXIGHQ.RQWLQHQWHLQJHVFKOHSSWHHXURSlLVFKH.DUSIHQDUWHLQJHVHW]WZHUGHQGLHPLW
LKUHU'RPLQDQ]GLHgNRORJLHYRQ)OVVHQEHGURKW 6&+5(&.(1%(5*(LQ
YLHUWHV %HLVSLHO VWHOOW GDV .RQ]HSW GDU GHU $QRSKHOHV0FNH JHQWHFKQLVFK HLQH
5HVLVWHQ]JHJHQ,QIHNWLRQGXUFK0DODULDHUUHJHU]XYHUOHLKHQXQGGLHLQIHNWLRQVDQIlO
OLJH 3RSXODWLRQ ODQJVDP ]X YHUGUlQJHQ .DQQ EHL GHP $XVVHW]HQ YRQ VWHULOHQ
,QVHNWHQRGHU)LVFKHQ LQGLH1DWXUQRFKDXIGHUHQEHJUHQ]WH/HEHQVGDXHUXQGGLH
QLFKWJHJHEHQH9HUPHKUXQJVIlKLJNHLWYHUZLHVHQZHUGHQLVWHLQH5FNKROEDUNHLWGHU
WUDQVJHQHQ$QRSKHOHV0FNHQDFK)UHLVHW]XQJQLFKWJHJHEHQ=XU(UIRUVFKXQJGHV
9HUKDOWHQV JHQWHFKQLVFK YHUlQGHUWHU $UWKURSRGHQ ZXUGHQ LQ )ORULGD )UHLVHW]XQJV
YHUVXFKHPLWHLQHU WUDQVJHQHQ0LOEHGXUFKJHIKUW +$1.(/XQG6&+0,'7
$OV 5HVWULVLNHQ EHL WUDQVJHQHQ )LVFKHQ JHOWHQ EHLVSLHOVZHLVH GLH XQJHZROOWH
hEHUWUDJXQJGHVÄ7RFKWHUORV³*HQVRGHUGLHhEHUZLQGXQJGHU6WHULOLWlW



 
Literatur zu transgenen Tiere außerhalb der Produktion von Nahrungsmitteln 
und Pharmaka sowie von biomedizinischer Forschung
+$1.(/17X6&+0,'7(57UDQVJHQH7LHUHLQ)RUVFKXQJ0HGL]LQXQG/DQGZLUWVFKDIW,Q=XNXQIW
GHU*HQWHFKQLN+UVJ3%UDQGW%LUNKlXVHU9HUODJ%DVHO%RVWRQ%HUOLQ19976
.$&(7UDQVJHQH.XQVW/HRQDUGR(OHFWURQLF$OPDQDF6=ZHLWSXEOLNDWLRQ,Q$UV(OHF
WURQLFD/LIH6FLHQFH9LHQQD1HZ<RUN
.1,*+7-*OR)LVKFDVWVOLJKWRQPXUN\SROLFLQJRIWUDQVJHQLFDQLPDOV1DWXUH426
0$(/,&.($,QVHNWHQEHNlPSIXQJGXUFK*HQWUDQVIHU1DFKU&KHP7HFK/DE44D6
0($'(+X/21%(5*1,VRODWLRQRIH[RJHQRXVUHFRPELQDQWSURWHLQVIURPWKHPLONRIWUDQVJHQLF
PDPPDOV863DWHQWSXEOL]LHUWDP1989
 KWWSZZZIUHHSDWHQWVRQOLQHFRPKWPO
2¶5285.(.*HQHWLFDOO\HQJLQHHULQJDSHW"+LVWRU\VKRZVLWZRQ¶WEHHDV\-RXUQDORIWKH$PHUL
FDQ9HWHULQDU\0HGLFDO$VVRFLDWLRQ-DQXDU\2002KWWSZZZDYPDRUJRQOQHZVMDYPD
MDQVHDVS
6&+5(&.(1%(5*6*HQWHFKQLNEHL7LHUHQ7UDQVJHQH)LVFKH1LFKW)LVFKQLFKW)OHLVFKKWWS
ZZZXPZHOWLQVWLWXWRUJIUDPHVJHQ)LVFKIOHLVFKKWP20056


 
4 Genanalytik in der Tierproduktion
0LW+LOIHGHUELRFKHPLVFKHQ$QDO\WLNZHUGHQGLHTXDOLWDWLYHXQGTXDQWLWDWLYH=XVDP
PHQVHW]XQJ VRZLH GLH 6WUXNWXU GHU 6WRIIH YRQ 2UJDQLVPHQ EHVWLPPW GLH GHUHQ
)XQNWLRQJHZlKUOHLVWHQ'LHYHWHULQlUPHGL]LQLVFKH'LDJQRVWLNKDWGDV(UNHQQHQXQG
%HQHQQHQ YRQ 7LHUNUDQNKHLWHQ VRZLH LP1XW]WLHUEHUHLFK YRQ3URGXNWLRQVVW|UXQJHQ
]XP=LHO*h17+(5XD,QGLHVHP6LQQHLVWLQGHU%LRXQG*HQDQDO\WLNGLH
*HQGLDJQRVWLN QXU HLQH 6XENDWHJRULH 6LH XPIDVVW LQ GHU 7LHUSURGXNWLRQ LP
*HJHQVDW]]XP+XPDQEHUHLFKDXFK|NRQRPLVFKUHOHYDQWH/HLVWXQJVPHUNPDOH'LH
$QZHQGXQJGHU*HQDQDO\WLNLQGHU7LHUSURGXNWLRQZLUGQDFK*g7=XDLQYLHU
%HUHLFKHXQWHUWHLOW
 GLH*HQRPDQDO\VH
 GLHPDUNHUJHVWW]WH6HOHNWLRQ0$6
 GLH$EVWDPPXQJVNRQWUROOHXQG+HUNXQIWVVLFKHUXQJVRZLH
 GLH*HQGLDJQRVWLN
'LH7DEHOOHJLEWDOWHUQDWLYKLHU]XHLQH'LIIHUHQ]LHUXQJQDFKDFKW(LQVDW]EHUHLFKHQ
PROHNXODUELRORJLVFKHU$QDO\VHQPHWKRGHQLQ$EKlQJLJNHLWYRQGHQGHU]HLWEHDUEHLWH
WHQ8QWHUVXFKXQJVREMHNWHQZLHGHU'HU1DFKZHLVYRQ]RRSDWKRJHQHQ0LNURRUJDQLV
PHQ 02 VRZLH GLH )XWWHU XQG /HEHQVPLWWHODQDO\WLN XPIDVVW %HUHLFKH GLH GHU
7LHUSURGXNWLRQ QDFKJHODJHUW VLQG 6LH ZXUGHQ GDKHUPLWDXIJHIKUW JUDX XQWHUOHJWH
)OlFKHQLQ7DEVRZHLW0HWKRGHQGHU1XNOHLQVlXUHDQDO\WLNJHQXW]WZHUGHQ'HU
*HQDQDO\WLN NRPPW JHJHQZlUWLJ LQ GHU 1XW]WLHUSURGXNWLRQ HLQH ZHVHQWOLFK JU|HUH
%HGHXWXQJ ]X DOV GHU EHL GHU 7UDQVJHQHVH HUUHLFKWH 6WDQG *(25*(6 
XQWHUVFKLHGGLH(QWZLFNOXQJVVWXIHQGHU7LHU]XFKWLQ
 Ä&ODVVLFEUHHGLQJ´
 Ä*HQRPLFEUHHGLQJ³XQG
 Ä7UDQVJHQLFEUHHGLQJ´
:HQQDXFKGLH³NODVVLVFKH7LHU]XFKW´QLHJDQ]DQ%HGHXWXQJYHUOLHUHQZLUGVLQGZLU
LQ]ZLVFKHQRKQH=ZHLIHOLP=HLWDOWHUGHUÄJHQRPLVFKHQ7LHU]XFKW³DQJHODQJW

Tabelle 37: (LQVDW]P|JOLFKNHLWHQGHU*HQDQDO\WLNLQGHU7LHUSURGXNWLRQGHU9HWHUL
QlUPHGL]LQVRZLHGHU)XWWHUPLWWHOXQG/HEHQVPLWWHOEHUZDFKXQJ
Genanalytik 
Analyse und Kar-
tierung von Nutz-
tiergenomen
Abstammungs-/Her-
kunftssicherung,
genetische Distanz 
Marker-
gestützte
Selektion
Futtermittel- und Lebens-
mittel-Analytik
5LQG 5LQG 5LQG SDWKRJHQH0LNURRUJDQLVPHQ
+XKQ 6FKZHLQ 6FKZHLQ 7LHU.QRFKHQX)LVFKPHKO
6FKZHLQ 3IHUG 6FKDI *92
3IHUG 6FKDI  7LHUDUWHQ
6FKDI   %6(5LVLNRJHZHEH
=LHJH   
Gendiagnostik
Alleldiagnostik
von Leistungs-
merkmalen
Diagnostik von 
Erbfehlern
(Schadallele)
Geschlechtsbe-
stimmung bei 
Transgenese 
Nachweis von Bakterien, 
Viren, Pilzen, Hefen  
5LQG 5LQG (PEU\RQHQ 0LOFK
6FKZHLQ 6FKZHLQ  )OHLVFK(LHU
3IHUG 3IHUG  %OXW
6FKDI 6FKDI  +DUQ.RW
=LHJH   3DQVHQVDIW
 
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*(25*(60$QLPDO%UHHGLQJ7HFKQRORJ\IRUWKHVW&HQWXU\1999
KWWSZZZIPYXOJDFEHJHQPRO02'*(1&KDLUHB)UDQFTXL99BBVOGKWP
*g7= .8 5(,&+(1%$&+ + ' X %(&. * 3HUVSHNWLYHQ GHU *HQ XQG %LRWHFKQLN
(QWZLFNOXQJ*UXQGODJHQXQG%HZHUWXQJ)OHLVFKZLUWVFK796
*h17+(5 0 )$+5 3 /$&+0$11 * :8-$1= * 6&+8/= - X )h5// 0 .OLQLVFKH
'LDJQRVWLN6+LU]HO9HUODJ/HLS]LJ19796


4.1 Allgemeine Methodik der Genanalytik 
=XU0HWKRGLNGHU*HQDQDO\WLNH[LVWLHUWHLQHXPIDQJUHLFKH/LWHUDWXU.(66/(5
JDE HLQH 'DUVWHOOXQJ IU GHQ =HLWUDXP ELV  1HXHUH ,QIRUPDWLRQHQ ]XU
1XNOHLQVlXUHDQDO\WLN VRZLH hEHUVLFKWHQ ]XU *HVFKLFKWH GHU *HQDQDO\WLN VLQG GHQ
0RQRJUDSKLHQYRQ:,1.XQG:(+5/(0(57(6XD/27763(,&+
XQG=25%$6*$66(1XQG6&+5,03)RGHU0h/+$5'7]X
HQWQHKPHQ7DEHOOHIDVVWHLQLJHKHUDXVUDJHQGH(UHLJQLVVHLQGHU*HVFKLFKWHGHU
1XNOHLQVlXUHDQDO\WLN]XVDPPHQ ,Q7DEHOOHVLQGGLHZLFKWLJVWHQ.DWHJRULHQYRQ
JHQDQDO\WLVFKHQ 9HUIDKUHQ GDUJHVWHOOW 5HDOWLPH 3&5 XQG 0LFURDUUD\V ZHUGHQ DOV
QHXHUH 0HWKRGHQ LQ =XNXQIW GRPLQLHUHQ ,Q $EKlQJLJNHLW YRQ GHU $UW GHU
3UREHQDXIEHUHLWXQJ GHU 1XNOHLQVlXUHYRU RGHU GHU $PSOLILNDWQDFKEHKDQGOXQJ YRQ
PHWKRGLVFKHQ 'HWDLOV XQG 9DULDQWHQ GHU 1XNOHLQVlXUHGHWHNWLRQ VLQG IU MHGHQ
*UXQGW\S JHQDQDO\WLVFKHU 1DFKZHLVYHUIDKUHQ EHVRQGHUV DEHU IU GLH 3&5
]DKOUHLFKH 6XEYHUVLRQHQ PLW HLJHQVWlQGLJHQ $ENU]XQJHQ EHNDQQW 'HQ OHW]WHQ
6WDQG GHU JHQDQDO\WLVFKHQ 7HFKQLN UHSUlVHQWLHUW GLH PLWXQWHU DOV Ä/DERQDFKLS³
EH]HLFKQHWH7HFKQRORJLH%LR*HQ'1$1DQR&KLS0LFUR%LR=HOOPLFURDUUD\
*HQR6HQVRU1DQR$QDO\WLNGLH LQ=XNXQIW(LQ]XJ LQGLH3UD[HQYRQ+XPDQXQG
9HWHULQlUPHGL]LQHU,QQHQKDOWHQZLUGhEHUGLHLPSRQLHUHQGH(QWZLFNOXQJDXIGLHVHP
GLH *HQDQDO\WLN UHYROXWLRQLHUHQGHP *HELHW LQIRUPLHUWHQ .(5.  1(8+$86
 8//5,&+ XD  *(5'(6  .8+1 XD  *,60$11
0$87( '211(5XD 6&+:(1.XD %(,(5XQG
+2+(,6(/  %52&. XD  -(+/( XQG (,&.+2))  1h%(/
63$1*XQG-b*(592/.0(5XD<$33,.(XD
 VRZLH :$*1(5 DE '1$0LFURDUUD\V YHUVFKLHGHQHU 6SH]LHV VLQG
EHUHLWVNRPPHU]LHOOYHUIJEDU'5(6&+(5

Tabelle 38: .XU]H=HLWJHVFKLFKWHGHU1XNOHLQVlXUHDQDO\WLN
Jahr Analytische Neuerung Autoren 


(QWZLFNOXQJGHU'1$
+\EULGLVLHUXQJV0HWKRGHQ
*,//(63,(XQG63,(*(/0$1
'(1+$5'7
 (QWZLFNOXQJGHV6RXWKHUQ%ORWV 6287+(51
 (QWZLFNOXQJGHU'1$
6HTXHQ]LHUXQJ
6$1*(5XD
0$;$0XQG*,/%(57


(QWZLFNOXQJGHV1RUWKHUQ%ORWV $/:,1(XD
7+20$6
 (QWGHFNXQJGHU3&5GXUFK
08//,6
08//,6XQG)$/221$
6$,.,XD
 (QWZLFNOXQJGHV'RW%ORWV &267$1=,XQG*,//(63,(
 (UVWHUDXWRPDWLVFKHU6HTXHQ]LHUHU
DXIGHP0DUNW
QDFK*81'/$&+


(QWZLFNOXQJGHV3ULQ]LSVGHUIOXR
URJHQHQ6RQGHQIUGLH57'3&5
/,9$.XD
+(,'7XD
 (UVWHU'1$&KLS+HIH*HQFKLS QDFK/27763(,&+XQG=25%$6
(LQH=HLWWDIHO]XU*HVFKLFKWHGHU*HQWHFKQRORJLHEHILQGHWVLFKLQGHU$QKDQJ7DEHOOH$
 
Tabelle 39: *UXQGW\SHQJHQDQDO\WLVFKHU9HUIDKUHQ
Analyt Blotting- und 
Hybridisierungs- 
Verfahren
PCR +
Agarosegel-
Elektro-
phorese
Automatische
Sequenzie-
rung + Frag-
mentanalyse 
Real-time
(RT)-PCR
on-line
PCR
Microarray / 
Bio-, Gen-, 
DNA- oder 
Nano-Chip 
'1$ 6RXWKHUQ%ORW    
51$ 1RUWKHUQ%ORW  EHUF'1$  
3URWHLQ :HVWHUQ%ORW    
1XW]XQJLQ)RUPGHU,PPXQR3&5P|JOLFK1,(0(<(5XQG%/2+0
1XW]XQJLQ)RUPGHV1('0$1RGHU&6&+/$&..803)WHUPLQDOHQ$EEDXVP|JOLFK
YJO+g3/(5XD

3ULQ]LSLHOO XQWHUWHLOW PDQ LQ RSWLVFKH %LRFKLSV '1$0LFURDUUD\ $QWLN|USHU$UUD\
=HOO$UUD\ )ORZ7KURXJK &KLSV VRZLH LQ HOHNWURQLVFKH %LRFKLSV %LRVHQVRUFKLS
1HXURFKLS)UGLH$XVZHUWXQJGHU$UUD\RGHU&KLS7HFKQRORJLHGLHHLQHQKRKHQ
3UREHQGXUFKVDW]HUP|JOLFKWZHUGHQVSH]LHOOH$XVZHUWHJHUlWHVRJHQDQQWHÄ5HDGHU³
EHQ|WLJW ),(+1 XD  /(+5 XD  %5$1'(1%85* XD  'LH
&KLS7HFKQRORJLHHUODXEWVRJDUGLH.XOWLYLHUXQJYRQ=HOOHQXQGGDPLWGLH5HSURGXN
WLRQYRQRUJDQRW\SLVFKHQ6WRIIZHFKVHOOHLVWXQJHQ*277:$/'XDRGHUGHQ
1DFKZHLV YRQ 9LUHQ '5876&+0$11 XD  1DFK %,(5 XD  ODVVHQ
VLFKGLH(LQVDW]P|JOLFKNHLWHQYRQ1XNOHLQVlXUHQLQGHU$QDO\WLNDXIGUHL*UXQGSULQ]L
SLHQ]XUFNIKUHQ
 $QDO\WHUNHQQXQJGXUFK%DVHQSDDUXQJ+\EULGLVLHUXQJ
 $QDO\WELQGXQJ GXUFK VWUXNWXUHOOH .RPSOHPHQWDULWlW RKQH %DVHQSDDUXQJ
$SWDPHUH
 'XUFK.DWDO\VHLQGX]LHUWH5HDNWLRQHQGHV$QDO\WHQ5LER]\PH

'LH LQ 7DEHOOH  IU GLH 1XNOHLQVlXUHQ DXIJHIKUWHQ 9HUIDKUHQ QXW]HQ GLH
$QDO\WHUNHQQXQJGXUFK+\EULGLVLHUXQJ%HLGHU)UDJPHQWDQDO\VHZHUGHQ]XVlW]OLFK
5HVWULNWLRQVHQ]\PH YHUZHQGHW GLH GLH 1XNOHLQVlXUHVWUlQJH DQ GHILQLHUWHQ 6WHOOHQ
VSDOWHQ

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$/:,1(-&.(03'-X67$5.*50HWKRGIRUGHWHFWLRQRIVSHFLILF51$VLQDJDURVHJHOV
E\WUDQVIHUWRGLD]REHQ]\OR[\PHWK\OSDSHUDQGK\EULGL]DWLRQZLWK'1$SUREHV3URF1DWO$FDG
6FL86$74
%(,(5 9 X +2+(,6(/ - &KDUDNWHULVLHUXQJ YRQ '1$0HWK\OLHUXQJVPXVWHUQ PLW +LOIH YRQ
2OLJRQXNOHRWLG0LFURDUUD\V%,2IRUXP276
%,(5))6&+(//(5):./(,1-81*)(5'0$119$X)h567(-3%LRVHQVRUHQ
DXIGHU%DVLVYRQ1XNOHLQVlXUH%,2IRUXP206
%5$1'(1%85* $ %5$81 $ X +2))0$11 & 6FKQHOOH '1$$QDO\VH 5HDGHU6\VWHPH IU
PHGL]LQLVFKH)RUVFKXQJXQG'LDJQRVWLN*,7/DERU)DFK]HLWVFKULIW466
%52&.5+2))$X$1'5e7=HOOXOlUH0LFURDUUD\VIUGLHIXQNWLRQHOOH3URWHRPDQDO\VH%,2
IRUXP276
&267$1=,&X*,//(63,(')DVWEORWVLPPRELOL]DWLRQRI'1$DQG51$IURPFHOOV0HWKRGV(Q
]\PRO152
'(1+$5'7'7$PHPEUDQHILOWHU WHFKQLTXHIRU WKHGHWHFWLRQRIFRPSOHPHQWDU\'1$%LRFKHP
%LRSK\V5HV&RPPXQ23
'211(5+%(&.5675$7+0$110(,&+1(5&5(1=,1*-X)5(<%7KH)OH[LEOH
PDWUL;DUUD\&KLS6\VWHP$1HZ3HUVSHFWLYH IRU3UREH2SWLPL]DWLRQ LQ*HQH([SUHVVLRQ3UR
ILOLQJ%,2&+(0,&$5RFKH$SSOLHG6FLHQFH1R2003
'5(6&+(5%'HU&RPSDFW*HQH,QGH[&*;(LQ)HOVLP0HHUGHUZRJHQGHQ*HQLQIRUPDWLRQHQ
%,2IRUXP256
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4.2 Genanalytik in der Tierzucht 
%HUHLWVJDEHQ+$//(50$11XDHLQHhEHUVLFKW]XUP|JOLFKHQ1XW]XQJGHU
5)/3V IU GLH ]FKWHULVFKH9HUEHVVHUXQJ GHU /HLVWXQJ YRQ0LOFKULQGHUQhEHU GLH
3HUVSHNWLYHQGHU*HQRPDQDO\VH XQG GHU*HQGLDJQRVWLN LQ GHU1XW]WLHU]XFKW LVW LP
GHXWVFKVSUDFKLJHQ 5DXP LQ LPPHU NU]HUHU )ROJH EHULFKWHW ZRUGHQ '/* 
.$/0DE6&+:(5,16&+:(5,1XQG.h+15(,16&+XQG
7+206(1(5+$5'7.$/06&+:(5,1XD)5,(6
XQG 7+$//(5  .g1,*  6&+:(5,1 D   
6:$/9('(03)/(526&+/$8VRZLH:2/)

Tabelle 40: %LRORJLVFKH (EHQHQ GHU $QDO\VH JHQHWLVFKHU *UXQGODJHQ WLHULVFKHU
/HLVWXQJHQLQ$QOHKQXQJDQ.5b8/,&+
Biologische
Ebene
Struktur-
einheit
Analytisches Ziel Literatur
*HQRP '1$ 0DUNHUNDUWHQ7\S,47/7\S,,7<3
,,,471
7$1.6/(<
%2*86.,
7UDQVNULSWRP P51$ P51$([SUHVVLRQVNDUWHQGLIIHUHQ
]LHOOH([SUHVVLRQVDQDO\VH
%52:1XQG
%2767(,1
6&+$/.:<.XD
2/,9(5

3URWHRP 3URWHLQ 3URWHLQ([SUHVVLRQVNDUWHQ=HOONDU
WLHUXQJV3URWHRPLFV3URWHLQ3URWHLQ
:HFKVHOZLUNXQJHQ
%/$&.672&.XQG
:(,58(7=
XD(0,/,,
XQG&$*1(<
)OX[RP (Q]\P $QDO\VHGHU*HVDPWKHLWHQ]\PND
WDO\VLHUWHU6WRIIXPVHW]XQJHQXQGLKUHU
*HVFKZLQGLJNHLWHQRGHU)OVVHXQWHU
EHVWLPPWHQ8PZHOWEHGLQJXQJHQ

0HWDERORP 0HWDEROLW $QDO\VHNRPSOH[HUPHWDEROLVFKHU
1HW]ZHUNH
6&+867(5XD

=HOOXORP =HOOH 5HGXNWLRQELRORJLVFKHU3KlQRPHQH
DXIGDV9HUKDOWHQYRQ0ROHNOHQ
+$57:(//XD

3K\VLRP 2UJDQ
2UJDQLVPXV
$QDO\VHGHU*HVDPWKHLWDOOHU
SK\VLRORJLVFKHQ3UR]HVVHXQGLKUHU
:HFKVHOZLUNXQJHQ

QLFKWLP/LWHUDWXUYHU]HLFKQLVDXIJHIKUW
 
'LHYHUVFKLHGHQHQELRORJLVFKHQ(EHQHQYRQ$QDO\VHQ]XGHQJHQHWLVFKHQ*UXQGODJHQ
WLHULVFKHU /HLVWXQJHQ KDW .5b8/,&+ DQOlVVOLFK GHU  +OVHQEHUJHU *HVSUlFKH
YRUJHVWHOOW7DEHOOHHQWKlOWGLHVH$QJDEHQHUJlQ]WXPGLH)XQNWLRQVHEHQHQ
)OX[RP XQG 3K\VLRP )OX[RPLFV 3K\VLRPLFV 'LH *HQDQDO\VH LP HQJHUHQ 6LQQH
XPIDVVW GLH 8QWHUVXFKXQJ YRQ 1XNOHLQVlXUHQ GK GHV *HQRPV XQGRGHU 7UDQV
NULSWRPV'DQDFKZLUGYHUVXFKW LP5DKPHQGHU Ä)XQFWLRQDOJHQRPLFV³HLQH$QDO\VH
GHU)XQNWLRQVZHLVHGHV*HQRPVGKGHU*HVDPWKHLWDOOHU*HQHDQ]XVWUHEHQ6LQGGLH
:LUNPHFKDQLVPHQ GHU 1XNOHLQVlXUH)XQNWLRQVHEHQHQ EHLP 0HQVFKHQ VRZLH EHL
7LHUHQ3IODQ]HQXQG0LNURRUJDQLVPHQJUXQGVlW]OLFKDXIJHNOlUW UFNWGLH(UIRUVFKXQJ
GHU QDFKJHVFKDOWHWHQ (EHQHQ LQ GHQ 0LWWHOSXQNW GHV ,QWHUHVVHV ZDV RIW PLW GHP
$XVGUXFN ÄSRVWJHQRPLVFKHV=HLWDOWHU³XPVFKULHEHQZLUG'LHPHGL]LQLVFKH'LDJQRVWLN
KDW VLFK HQWJHJHQJHVHW]W YRQ GHU %HZHUWXQJ SKlQRW\SLVFKHU (UVFKHLQXQJHQ KLQ ]XU
'1$(EHQHHQWZLFNHOWXQGZLUGLQ)RUPGHU*HQGLDJQRVWLNLQGHU7LHUSURGXNWLRQQRFK
IUKHUXQGQDFKKDOWLJHUZLUNVDPDOVEHLGHUPHQVFKOLFKHQ*HVXQGKHLWVYRUVRUJH=XP
HLQHQEHVWHKHQEHL1XW]WLHUHQQLFKW3UREOHPHGHV6FKXW]HVSHUV|QOLFKHU'DWHQRGHU
GHU NDVVHQlU]WOLFKHQ $EUHFKQXQJ ]XP DQGHUHQ VFKOLHW GLH 1XW]WLHUJHQGLDJQRVWLN
LPPHUDXFKGLH(UIDVVXQJYRQ/HLVWXQJVPHUNPDOHQHLQ

Literatur zur Genanalytik in der Tierzucht 
'(03)/( / 6WHOOXQJQDKPHGHU'*I=3URMHNWJUXSSH Ä:HLWHUHQWZLFNOXQJ ]FKWHULVFKHU0HWKRGHQ XQG
9HUIDKUHQ³3HUVSHNWLYHQGHU7LHU]FKWXQJVZLVVHQVFKDIW=FKWXQJVNXQGH766
'/* '(876&+(/$1':,576&+$)76*(6(//6&+$)7 +UVJ*HQWHFKQRORJLH LQGHU7LHUSUR
GXNWLRQ$QZHQGXQJHQXQG*UHQ]HQ'/*$UEHLWVXQWHUODJHQ&19916
(5+$5'7*0ROHNXODUH*HQGLDJQRVWLNEHLTXDOLWDWLYHQ0HUNPDOHQXQG(UEIHKOHUQ+OVHQEHU
JHU*HVSUlFKH:HLPDUELV-XQL20006FKULIWHQUHLKHGHU+:LOKHOP6FKDXPDQQ
6WLIWXQJ+DPEXUJ6
)5,(65X7+$//(5*$NWXHOOHU6WDQGXQG3HUVSHNWLYHQGHUPROHNXODUHQ7LHU]XFKW=FKWXQJV
NXQGH756
+$//(50$11(0.$6+,<1$9($%(&.0$11-6X62//(505HVWULFWLRQIUDJPHQW
OHQJWKSRO\PRUSKLVPVLQGDLU\FDWWOHDQGWKHLUXWLOL]DWLRQIRUJHQHWLFLPSURYHPHQW:RUOG5HYLHZ
RI$QLPDO3URGXFWLRQ9ROXXII1R,-DQXDU\0DUFK
.$/0 ( 1XW]XQJ ELRWHFKQLVFKHU 0|JOLFKNHLWHQ LQ GHU 7LHU]FKWXQJ $UFK 7LHU] 37 D
6RQGHUKHIW6
.$/0(5LQGHU]XFKW:HOFKHQ1XW]HQKDWGLH*HQRPDQDO\VH"'HU7LHU]FKWHU1994E6
.$/0(0|JOLFKNHLWHQXQG*UHQ]HQGHU0DUNHUJHVWW]WHQ6HOHNWLRQ+OVHQEHUJHU*HVSUlFKH
:HLPDUELV-XQL20006FKULIWHQUHLKHGHU+:LOKHOP6FKDXPDQQ6WLIWXQJ+DP
EXUJ6
.g1,*6%HULFKWHEHUGLH-DKUHVWDJXQJGHU(XURSlLVFKHQ9HUHLQLJXQJIU7LHU]XFKWLQ5RP2003
D9RUWUlJHGHU6LW]XQJ*HQHWLN*
.5b8/,&+ + 2SWLPLHUXQJ GHU JHQHWLVFKHQ *UXQGODJHQ WLHULVFKHU /HLVWXQJHQ GXUFK JH]LHOWH
*HQRPYHUlQGHUXQJHQ  +OVHQEHUJHU *HVSUlFKH  :HLPDU  ELV  -XQL 2000
6FKULIWHQUHLKHGHU+:LOKHOP6FKDXPDQQ6WLIWXQJ+DPEXUJ6
5(,16&+1 X 7+206(1+ (UJHEQLVVH DXV GHP$'5*HQRPDQDO\VHSURMHNW  5LQGHU:RUN
VKRS Ä$XVZLUNXQJHQ QHXHU 7HFKQRORJLHQ DXI GLH 5LQGHU]XFKW³  8HO]HQ '*I=
6FKULIWHQUHLKH+HIW19996
526&+/$8.*HQPDUNHU(LQH+LOIHEHLNQIWLJHQ6HOHNWLRQVHQWVFKHLGHQ
KWWSZZZHWSOXVGHGHJHQRPDQDO\VH20046
6&+:(5,100ROHNXODUH*HQRPDQDO\VHLQGHU7LHU]XFKW$UFK7LHU]37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'*I=6FKULIWHQUHLKH+HIW19996
6&+:(5,1 0 0$$. 6 '2552&+ 8 X %52&.0$11 * 'LH VWUXNWXUHOOH XQG IXQNWLRQDOH
*HQRPDQDO\VH LP 'LHQVWH HLQHU WLHUJHUHFKWHQ +DOWXQJ XQG GHU 9HUEHVVHUXQJ GHU 4XDOLWlW
WLHULVFKHU 3URGXNWH 7DJXQJ Ä4XDOLWlW YRQ )XWWHUPLWWHOQ XQG WLHULVFKHQ 3ULPlUSURGXNWHQ³
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
 
6&+:(5,1 0 'LH IXQNWLRQHOOH *HQRPDQDO\VH  QHXH 0|JOLFKNHLWHQ IU GLH 7LHU]XFKW XQG 7LHU
KDOWXQJ$UFK7LHU]'XPPHUVWRUI466RQGHUKHIW6
6&+:(5,106WDQGXQG3HUVSHNWLYHQGHUPROHNXODUHQ*HQRPDQDO\VHLQGHU7LHU]XFKWXQG±KDO
WXQJ=FKWXQJVNXQGH766
6&+:(5,1 0 :LH ZLUG GLH *HQGLDJQRVWLN GLH 7LHU]XFKW EHHLQIOXVVHQ" .ROORTXLXP PROHNXODU
JHQHWLVFKHXQGSK\VLRORJLVFKH0HUNPDOH LQGHU5LQGHU]XFKW)RUVFKXQJVLQVWLWXW IUGLH%LRORJLH
ODQGZLUWVFKDIWOLFKHU1XW]WLHUH6FKULIWHQUHLKH+HIW20056
6:$/9(++3HUVSHNWLYHQLQGHU7LHUSURGXNWLRQ$XVGHU6LFKWGHU=FKWXQJVZLVVHQVFKDIW/DQG
EDXIRUVFKXQJ9|ONHQURGH6RQGHUKHIW2636
6:$/9(++0ROHNXODUJHQHWLNXQG%LRWHFKQRORJLHUHYROXWLRQLHUHQGLH=XFKWSURJUDPPHLQGHU5LQ
GHU]XFKW659-RXUQDO0LWWHLOXQJVEODWWGHV6lFKVLVFKHQ5LQGHU]XFKWYHUEDQGHV20046
:2/)(1XW]WLHUHTXRYDGLV"1HXH:HJHGXUFKIXQNWLRQDOH*HQRPDQDO\VH,QWHUQHWVHLWH2004
HZROI#OPEXQLPXHQFKHQGH


4.2.1  Die Genomanalyse 
%5(1,* ZLHV GDUDXI KLQ GDVV EHLZHLWHU$XVOHJXQJGHV%HJULIIHV*HQRP
DQDO\VHGLHVHEHLXQVHUHQ1XW]WLHUHQPLWGHUHQ'RPHVWLNDWLRQEHJDQQ ,PHQJVWHQ
6LQQHLVWGLH*HQRPDQDO\VHDEHUHUVWQDFKGHU(QWZLFNOXQJGHU'1$6HTXHQ]LHUXQJ
GXUFK 6$1*(5 P|JOLFK JHZHVHQ 'LH $QDO\VH NRPSOH[HU *HQRPH HUIROJW QDFK
%5(1,*KDXSWVlFKOLFKLQ]ZHL6FKULWWHQ

*HQHWLVFKH.DUWLHUXQJ
*HQHWLVFKH .DUWHQ ZHUGHQ DXI GHU %DVLV GHU 9HUHUEXQJ JHNRSSHOWHU RGHU XQDE
KlQJLJHU/RFLHUVWHOOW+LHU]XZLUGKlXILJDXI'1$0DUNHU]XUFNJHJULIIHQ0LNURVD
WHOOLWHQ 675 $XFK DQGHUH *HQORFL N|QQHQ JHQXW]W ZHUGHQ ZHQQ VLH SRO\PRUSK
VLQGXQGVRPLWEHLHLQHU0HLRVH,QIRUPDWLRQHQEHUHLQHHYHQWXHOOH.RSSOXQJJHEHQ
(LQH JHQHWLVFKH.DUWH EHUXKW LP*HJHQVDW] ]XU SK\VLNDOLVFKHQ.DUWH QLFKW DXI GHU
$QJDEH YRQ SK\VLNDOLVFKHQ$EVWlQGHQ VRQGHUQ DXI:DKUVFKHLQOLFKNHLWHQ YRQ5H
NRPELQDWLRQHQZlKUHQGGHU0HLRVH=ZHL0HUNPDOHGLH LP1RUPDOIDOO JHPHLQVDP
YHUHUEW ZHUGHQ N|QQHQ VLFK EHL GHU PHLRWLVFKHQ =HOOWHLOXQJ PLW HLQHU JHZLVVHQ
:DKUVFKHLQOLFKNHLWYRQHLQDQGHUWUHQQHQ'LHVH0HUNPDOVRUWHLP*HQRPEH]HLFKQHW
PDQ DOV /RFL ,KU JHQHWLVFKHU $EVWDQG ZLUG LQ &HQWLPRUJDQ F0 DQJHEHQ *H
QHWLVFKHUXQGSK\VLNDOLVFKHU$EVWDQGVLQGQLFKWJOHLFK

3K\VLNDOLVFKH.DUWLHUXQJ
1DFK%5(1,*VLQGGUHL6XEYDULDQWHQ]XXQWHUVFKHLGHQ

&\WRJHQHWLVFKH.DUWLHUXQJ
%HL GHU F\WRJHQHWLVFKHQ .DUWLHUXQJ ZHUGHQ '1$)UDJPHQWH GXUFK ELOGJHEHQGH
9HUIDKUHQ LQ LKUHU /DJH DXI HLQHP &KURPRVRP HUPLWWHOW RGHU GXUFK VSH]LHOOH
7HFKQLNHQZLHGHU)LEHU),6+$QDO\VHDXIGHP&KURPRVRPSRVLWLRQLHUW
.DUWLHUXQJPLW+LOIHYRQVRPDWLVFKHQ+\EULG]HOOOLQLHQ

6HTXHQ]LHUXQJ
=XU6HTXHQ]LHUXQJZLUGGDV*HVDPWJHQRPLQGHILQLHUWH)UDJPHQWHJHWHLOWGLHVLFK
LQ0LNURRUJDQLVPHQYHUPHKUHQ ODVVHQXP]XNQVWOLFKHQ&KURPRVRPHQ]XJHODQ
JHQ'LHVHPVVHQLQHLQHU*HQEDQNVFKULWWZHLVHLQHLQHJHRUGQHWH5HLKHQIROJHJH
EUDFKWZHUGHQVRJHQDQQWHFRQWLJVGLHGHUXUVSUQJOLFKHQ$QRUGQXQJ LP*HQRP
HQWVSULFKW 'XUFK SDUWLHOOH 6HTXHQ]LHUXQJ 5HVWULNWLRQVVSDOWXQJ XQG0DUNHUDQDO\VH
NDQQ HLQH RULHQWLHUHQGH %HVWLPPXQJ GHU 3RVLWLRQ GHU HLQ]HOQHQ '1$)UDJPHQWH
]XHLQDQGHUHUIROJHQ1DFKPDWKHPDWLVFKHU$XIEHUHLWXQJGHU ,QIRUPDWLRQHQVFKOLHW
VLFK GLH YROOVWlQGLJH 6HTXHQ]DQDO\VH GHU )UDJPHQWH DQ GLH KLHU]X YRUKHU LQ
6XEIUDJPHQWH ]HUOHJW ZXUGHQ 'LHVH 6WUDWHJLH YRQ GHU FRQWLJ(U]HXJXQJ ]XU
*HQRPNDUWHEH]HLFKQHWDOVÄERWWRPXS$QDO\VH³'HUDOWHUQDWLYH:HJGLHÄWRSGRZQ
 
$QDO\VH³ IKUWYRQHLQHU]XQlFKVWJUREHQ.DUWLHUXQJ]X LPPHU IHLQHUHQH[DNWHUHQ
*HQNDUWHQ 'LH SK\VLNDOLVFKH .DUWLHUXQJ EHZLUNW OHW]WOLFK GLH NRPSOHWWH $XINOlUXQJ
GHU%DVHQDEIROJHGHU&KURPRVRPHQE]ZGHVJHVDPWHQ*HQRPV'LH.HQQWQLVGHU
YROOVWlQGLJHQ%DVHQVHTXHQ]VFKOLHWGLH*HQRPDQDO\VHDEHUQLFKWDEGDQRFKGLH
IXQNWLRQHOOHQ 6HTXHQ]EHUHLFKH WUDQVNULSLHUWH $EVFKQLWWH UHJXODWRULVFKH 5HJLRQHQ
]XHUPLWWHOQVLQG7DEHOOHYHUPLWWHOWHLQHQ(LQGUXFNEHUGHQJHJHQZlUWLJHQ6WDQG
GHU*HQRPIRUVFKXQJ

Tabelle 41: 6WDQG GHU*HQRPDQDO\VH EHL (XNDU\RQWHQ (FROL%DNWHULXP XQG Ȝ
%DNWHULRSKDJH ]XP9HUJOHLFK $QJDEHQ ]XU*HQRPJU|H XQG $Q]DKO
*HQH]XP7HLOPRGLIL]LHUWQDFK0$<(5
Genom-
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Anzahl  
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1DFK GHQ ,QIRUPDWLRQHQ GHU .(**  VLQG ]XP  QHEHQ  (XND
U\RQWHQ*HQRPHQ 7LHUH 3IODQ]HQ 3LO]H 3URWLVWHQ DXHUGHP  (XEDNWHULHQ
VRZLH  $UFKHEDNWHULHQ*HQRPH EHNDQQW 'LH $Q]DKO MlKUOLFK DEJHVFKORVVHQHU
*HQRPDQDO\VHQVWLHJYRQ]ZHLLP-DKUHDXILP-DKUH.(**
$P*HQRPDQGHUHU1XW]WLHUDUWHQZLUG LQWHQVLY JHDUEHLWHW 6FKZHLQ11 D
3IHUGYJO%g1(&.(5XD'LHHUVWHHXURSlLVFKH.RQIHUHQ]]XP6FKZHLQH
JHQRP ILQGHW LP )HEUXDU  VWDWW &267  'HU JURH8PIDQJ HUIRUVFKWHU
0LNUREHQJHQRPHKlQJWHQJPLWGHUHQP|JOLFKHUZLUWVFKDIWOLFKHU9HUZHUWXQJ]XVDP
PHQYJO3h+/(5'HUSUR]HQWXDOH$QWHLOGHVDQDO\VLHUWHQ*HVDPWJHQRPV
XQGGLH5HVWIHKOHUTXRWHGHU*HQRPDQDO\VHQRGHULKUHU(QWZUIHE]Z5RKIDVVXQJHQ
HQJOGUDIWVYDULLHUHQEHLGHQHLQ]HOQHQ6SH]LHVVWDUN%5(1,*HUNHQQWGUHL
*UQGHIUGDV,QWHUHVVHDQGHU$XINOlUXQJGHU1XW]WLHUJHQRPH
 HLQ:LVVHQV]XZDFKVGHULQHLQLJHQ%HUHLFKHQEHUHLWVZLUWVFKDIWOLFKYHUZHUWEDULVW
 GLHVHU :LVVHQV]XZDFKV LVW DXFK IU GLH ELRPHGL]LQLVFKH )RUVFKXQJ XQG
(QWZLFNOXQJYRQ1XW]HQ
 IDOOHQ(UNHQQWQLVVHIUGLHPROHNXODUELRORJLVFKH*UXQGODJHQIRUVFKXQJDQGLH]X
HLQHPEHVVHUHQ9HUVWlQGQLVHYROXWLRQlUHUELRORJLVFKHUXQG]HOOXOlUHU9RUJlQJH
IKUHQ

=XU.HQQWQLVGHU6WUXNWXUXQG]XP9HUVWlQGQLVGHU)XQNWLRQHLQHV*HQVUHLFKWGDV
:LVVHQ XP GLH %DVHQVHTXHQ] QLFKW DXV (V ZLUG KHXWH GDKHU GLH VWUXNWXUHOOH
*HQRPIRUVFKXQJ Ä6WUXFWXUDO *HQRPLFV³ YRQ GHU IXQNWLRQHOOHQ *HQRPIRUVFKXQJ
Ä)XQFWLRQDO *HQRPLFV XQWHUVFKLHGHQ 'LH VWUXNWXUHOOH *HQRPIRUVFKXQJ KDW HLQHQ
IHVWHQ (QGSXQNW GLH .HQQWQLV GHU YROOVWlQGLJHQ '1$6HTXHQ] HLQHV 2UJDQLVPXV
+$00$51DFK6=<3(56.,UHLFKHQLKUH$XIJDEHQELV]XU.OlUXQJ
GHU 3URWHLQIDOWXQJ 6&+:(5,1 D GHILQLHUWH HLQ *HQ ÄDOV $EVFKQLWW DXI GHP
'1$6WUDQJ GHU IU GLH %LOGXQJ GHU SULPlUHQ 7UDQVNULSWLRQVHLQKHLW .HUQ51$
HVVHQ]LHOOLVW³'DV6WUXNWXUVFKHPDHLQHVHXNDU\RQWLVFKHQ*HQVLVWLQ$EELOGXQJ
GDUJHVWHOOW ,P WLHULVFKHQ ZLH LP PHQVFKOLFKHQ *HQRP WUHWHQ YLHU YHUVFKLHGHQH
)RUPHQYRQ*HQHQDXI6&+:(5,1D
 *HQHGLHNHLQH,QWURQVEHVLW]HQ]%+LVWRQJHQH+LW]HVFKRFNSURWHLQJHQH
 *HQHPLW,QWURQVGLHIUHLQHLQ]LJHV3URWHLQNRGLHUHQ]%+lPRJORELQJHQH
 *HQHPLW,QWURQVGHUHQ51$DOWHUQDWLYSUR]HVVLHUWZHUGHQNDQQXQGGLHGDKHUGLH
%LOGXQJYRQPHKUDOVHLQHP3URWHLQEHZLUNHQN|QQHQ]%7URSRQLQ7*HQH
 *HQH GLH HUVW LP 9HUODXI GHU VRPDWLVFKHQ 5HLIXQJ YRQ /\PSKR]\WHQ LQ LKUHU
HQGJOWLJHQ)RUPHQWVWHKHQ$QWLN|USHUXQG7=HOO5H]HSWRUJHQH

 6WDUW 7HUPLQDWLRQ 0ROHNO
 Kontrollregion Gen A 
 En-
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UTR
Exon
1
Intron
1
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2
Intron
2
Exon
3
3’-
UTR
5’-DNA         
7UDQVNULSWLRQ
      
51$3UR]HVVLQJ6SOLFLQJ
5’-Cap      PolyA 
6WDUW 7UDQVODWLRQ 6WRS
      
  3RVWWUDQVODWLRQ  
3’-DNA 
Kern-
RNA 
mRNA 
Prä-
protein
¶&DSXQG3RO\$ 
0ROHNOWHLOHGLHDOV
,QIRUPDWLRQVWUlJHUIUGHQ
7UDQVODWLRQVSUR]HVVVRZLHIU
GLH6WDELOLVLHUXQJGHUP51$
EHQ|WLJWZHUGHQ875 QLFKW
LQ3URWHLQWUDQVODWLHUWH
5HJLRQHQ XQWUDQVODWHGUH
JLRQV.HUQ51$ 9RUVWXIH
GHUP51$$ENU]XQJQ51$        Protein
Abbildung 4: 6WUXNWXUVFKHPD HLQHV HXNDU\RQWLVFKHQ *HQV XQG VHLQHU ([SUHV
VLRQVSURGXNWHPRGLIL]LHUWQDFK6&+:(5,1D
 
*HQH GHU HUVWHQ GUHL *UXSSHQ ZHUGHQ LQ GHU )RUP YHUHUEW LQ GHU VLH IU GLH
([SUHVVLRQJHEUDXFKWZHUGHQ'LH9HUHUEXQJYRQ*HQHQGHUYLHUWHQ*UXSSHHUIROJW
LQ HLQHU IXQNWLRQVXQIlKLJHQ 6WUXNWXU XQWHU (LQVFKOXVV GHU QLFKW H[SULPLHUEDUHQ
*HQDEVFKQLWWH 6LH ZHUGHQ HUVW VSlWHU LQ LKUH HQGJOWLJH IXQNWLRQVIlKLJH )RUP
XPJHZDQGHOW
:LH LQ$EELOGXQJJH]HLJWZLUG N|QQHQ6WUXNWXUYDULDQWHQ LQ DOOHQ*HQDEVFKQLWWHQ
0HQJH XQG )XQNWLRQ GHV H[SULPLHUWHQ *HQSURGXNWHV EHHLQIOXVVHQ 6R VLQG
6WUXNWXUJHQYDULDQWHQ GLH 8UVDFKH YLHOHU (UENUDQNKHLWHQ RGHU PRQRJHQ YHUHUEWHU
0HUNPDOH3URPRWRUYDULDQWHQEHHLQIOXVVHQGDV'1$3URWHLQELQGXQJVYHUP|JHQXQG
GLH*HQH[SUHVVLRQZlKUHQG¶8759DULDQWHQGLH6WDELOLWlWGHUP51$EHVWLPPHQ
'LH (IIHNWH GHU 9DULDQWHQ HLQ]HOQHU *HQDEVFKQLWWH N|QQHQ VLFK PLWXQWHU
NRPSHQVLHUHQ 6&+:(5,1 D 'DUEHUKLQDXV VLQG 0HFKDQLVPHQ EHNDQQW
QDFK GHQHQ GLH *HQH[SUHVVLRQ DXFK GXUFK 0RGLILNDWLRQ GHU &KURPDWLQVWUXNWXU
SRVWWUDQVODWLRQDOH 0HWK\OLHUXQJ YRQ +LVWRQSURWHLQHQ EHHLQIOXVVW ZLUG %$8(5
'LHHSLJHQHWLVFKH:HLWHUJDEHHOWHUOLFKHU,QIRUPDWLRQHQLQIROJHGHVÄ*HQRPLF
,PSULQWLQJ³ EHUXKW DXI YHUHUEWHQ HSLJHQHWLVFKHQ 9HUlQGHUXQJHQ GHU '1$
0HWK\OLHUXQJRGHUGHV&KURPDWLQV$FHW\OLHUXQJRGHU0HWK\OLHUXQJ3$8/6(1XQG
:$/7(5
'DV0HUNPDO Ä&DOOLS\JH³EHL6FKDIHQ]HLJWEHLVSLHOKDIWGDVVGHU(UEJDQJPLWXQWHU
YRQPHKUHUHQ)DNWRUHQEHVWLPPWZLUGHLQÄNRQYHQWLRQHOOHV³3URWHLQJHQPLQGHVWHQV
HLQ Ä1XU51$*HQ³ *,%%6 D ]ZHL HSLJHQHWLVFKH (IIHNWH VRZLH HLQH
3XQNWPXWDWLRQ LQHLQHUÄ'1$:VWH³GLH%DVHQYRPQlFKVWHQ*HQHQWIHUQW
LVW*,%%6E
'LH 9DULDWLRQ DXI GHU (EHQH GHU JHQRPLVFKHQ '1$ LVW OHW]WOLFK GLH 8UVDFKH GHV
3KlQRPHQV GDV DOV JHQHWLVFKH 9DULDWLRQ EH]HLFKQHW ZLUG Ä:HQQ HLQ]HOQH '1$
9DULDQWHQ LQHLQHU)UHTXHQ]DXIWUHWHQZHOFKHGHUHQ(QWGHFNXQJ LQHLQHU]XIlOOLJHQ
6WLFKSUREH YRQ  &KURPRVRPHQ P|JOLFK PDFKW VSULFKW PDQ YRQ 3RO\
PRUSKLVPXV³ )5,(6  'LH '1$9DULDWLRQ LP (UEPDWHULDO EHUXKW DXI GHQ LQ
7DEHOOH  GDUJHVWHOOWHQ0XWDWLRQVYDULDQWHQ YRQ1XNOHRWLGEDVHQ 'D GLH 6HTXHQ]
DQDO\VH ]XP $XIILQGHQ VROFKHU LQGLYLGXHOOHQ '1$9DULDQWHQ ]X DXIZlQGLJ LVW VLQG
YHUVFKLHGHQHDOWHUQDWLYH$QDO\VHQPHWKRGHQHQWZLFNHOWZRUGHQ'LHlOWHVWHZDU GLH
'DUVWHOOXQJ GHU '1$5HVWULNWLRQVIUDJPHQW/lQJHQSRO\PRUSKLVPHQ 5)/3V GXUFK
%2767(,1 XD  2EZRKO PLW +LOIH GHU 5)/3V QXU HLQ 1XNOHRWLGEDVHQ
DXVWDXVFK QDFKZHLVEDU LVW NRQQWHQ PLW GLHVHU 7HFKQLN YLHOH '1$0DUNHUNDUWHQ
HUVWHOOW ZHUGHQ $EELOGXQJ  IDVVW GLH YHUVFKLHGHQHQ $UWHQ GHU '1$9DULDWLRQ XQG
GDV(UJHEQLVLKUHU'DUVWHOOXQJPLWWHOV5)/3(OHNWURSKRUHVH]XVDPPHQ















 
6WDWXV  Promotor 5’-UTR Strukturgen 3’-UTR 
   
normal 

63 
&\V
&\V 
  &&*&&  $* TGC **& $888$
       
  &&*T&  $* TAC **& $88C$
mutiert   


63 
7\U
&\V 


9HUlQGHUWH*HQH[
SUHVVLRQGXUFKEHHLQ
IOXVVWHV%LQGXQJVYHU
P|JHQGHU7UDQVNULS
WLRQVIDNWRUHQ

9HUlQGHUWH6WUXNWXU
GHU3URWHLQH
9HUlQGHUWH
*HQH[SUHVVLRQ
GXUFKEHHLQ
IOXVVWHP51$
6WDELOLWlW
   
63 7UDQV
NULSWLRQVIDNWRU
3URWHLQNRPSOH[
ZLHDXFKDQGHUH
7UDQVNULSWLRQVIDNW
RUHQYJO
0(/&+(5XQG
./(,1 Menge des  
Genproduktes 
 Funktion des  
Genproduktes 
Menge des 
Genproduktes
Abbildung 5: 6FKHPDWLVFKH 'DUVWHOOXQJ GHV (LQIOXVVHV YRQ %DVHQYDULDWLRQHQ LQ
GHQ*HQDEVFKQLWWHQDXIGDV*HQSURGXNWQDFK6&+:(5,1D

Tabelle 42: 0XWDWLRQVW\SHQEHLGHU'1$9DULDWLRQQDFK)5,(6
DNA-Sequenz  Bemerkung
$$**&$$A&&7$&7*G7&77$7*7  XUVSUQJOLFKH%DVHQVHTXHQ]
¶ ¶ 1. Basenaustausch 
$$**&$$G&&7$&7**7&77$7*7  7UDQVLWLRQYRQ$]X*
$$**&$$$&&7$&7*C7&77$7*7  7UDQVYHUVLRQYRQ*]X&
$$**&$$ACCTA&7**7&77$7*7  XUVSUQJOLFKH%DVHQVHTXHQ]
$&&7$  
$$**&$$&7**7&77$7*7 2. Deletion einer Sequenz  
$$**&$$$&&7$&7**7&77$7*7  XUVSUQJOLFKH%DVHQVHTXHQ]
                  AAA GC  
$$**&$$$&&7$&AA AGC7**7&77$7*7 3. Insertion einer Sequenz 
$$*GCA AAC&7$&7**7&77$7*7  XUVSUQJOLFKH%DVHQVHTXHQ]
$$*GTT TGC&7$&7**7&77$7*7 4. Inversion einer Sequenz 
'LH %XFKVWDEHQ V\PEROLVLHUHQ GLH %DVHQ GHU 1XNOHRWLGH 3XULQEDVHQ $   $GHQLQ *   *XDQLQ
3\ULPLGLQEDVHQ7 7K\PLQ& &\WRVLQ

Resultat der Gel-
Elektrophorese 
ź 5HVWULNWLRQVHQ]\Pĺĺ UHSHWLWLYH(LQKHLWHQőő DQV'1$
DQJHODJHUWH3&53ULPHUGXUFKJH]RJHQH/LQLHRGHUíí V'1$
KRPR
]\JRW
KHWHUR
]\JRW
KRPR
]\JRW
5)/3        ņ ņ 
 ź    ź    ņ ņ
 ź  ź  ź    ņ ņ
5)/3 ź    ź   ņ ņ 
613 ź  ź      ņ ņ
5)/3          
9175 ź ĺĺ ĺĺ  ź   ņ ņ 
0LQLVDWHOOLW ź ĺĺ ź      ņ ņ
 *OHLFK]HLWLJH 'DUVWHOOXQJ YRQ 5)/3V DQ YHUVFKLHGHQHQ /RFL GXUFK
9HUZHQGXQJYRQ6RQGHQDXVGHUUHSHWLWLYHQ6HTXHQ]
KRPR
]\JRW
KHWHUR
]\JRW
KRPR
]\JRW
5)/3 ź ĺĺ ĺĺ ź  ź ĺĺ ĺĺ  ź  ņ ņ 
 ź ĺĺ ź   ź ĺĺ ź      
             ņ ņ
 
            ņ ņ 
9175  ź ĺĺ ĺĺ  ź ź ĺĺ ĺĺ  ź   
             ņ ņ
            ņ ņ 
0LQLVDWHOOLW  ź ĺĺ ź   ź ĺĺ  ź   ņ ņ
9175 őő íí ĺĺ ĺĺ ĺĺ ĺĺ ĺĺ ĺĺ ĺĺ íí őő ņ ņ 
6753              
0LNURVDWHOOLW őő íí ĺĺ ĺĺ ĺĺ ĺĺ ĺĺ íí őő    ņ ņ
Abbildung 6: 'LH YHUVFKLHGHQHQ $UWHQ GHU '1$9DULDWLRQ XQG GHUHQ 'DUVWHOOXQJ
QDFK)5,(6

'1$0LNURVDWHOOLWHQ VWHOOHQ(LQKHLWHQYRQ]ZHL >7DQGHP ]% &$Q *7Q *$Q@
ELVPDQFKPDO IQI1XNOHRWLGHQGDUGLHVLFKELV]XPDOZLHGHUKROHQ UHSHWLWLYH
(LQKHLWHQ 'DKHU UKUW DXFK GLH %H]HLFKQXQJ Ä6KRUW 7DQGHP 5HSHDWV³ 675
0LQLVDWHOOLWHQ ZHLVHQ KLQJHJHQ 6HTXHQ]HOHPHQWH YRQ  ELV  %DVHQ PLW HLQHU
5HSHWLWLRQVIUHTXHQ]YRQQ ELVDXI:,1.'LH$Q]DKOGHU:LHGHUKROXQ
JHQEHL0LQLVDWHOOLWHQ9DULDEOH1XPEHU7DQGHP5HSHDWV 9175YDULLHUWLP(UEJXW
YRQ,QGLYLGXXP]X,QGLYLGXXPXQGHLJQHWVLFKGDKHU]XGHUHQ,GHQWLILNDWLRQ)LQJHU
SULQWLQJ6DWHOOLWHQ'1$HQWKlOW6HTXHQ]HQGLHDXVELV]XXQGPHKU%DVHQSDD
UHQ EHVWHKHQ XQG ELV ]X IDFK KLQWHUHLQDQGHU ZLHGHUKROW ZHUGHQ 'DQHEHQ
H[LVWLHUHQ GLVVHPLQLHUWH YHUVWUHXWH JHQRPZHLWH :LHGHUKROXQJHQ YRQ 6HTXHQ]HQ
/RQJ7HUPLQDO5HSHDWV /757UDQVSRVRQH/RQJ,QWHUVSHUVHG1XFOHDU(OHPHQWV
 /,1(6KRUW,QWHUVSHUVHG1XFOHDU(OHPHQWV 6,1($XHUGHPEHILQGHQVLFKEHL
:LUEHOWLHUHQUHSHWLWLYH6HTXHQ]HQGHV7\SV77$***QDP(QGHGHV¶6WUDQJHV
GHU '1$ 'LHVH PLW Q    ELV  YRUKDQGHQHQ $EVFKQLWWH 7HORPHUH
YHUNU]HQVLFKPLWMHGHU=HOOWHLOXQJ'LHDPKlXILJVWHQYRUNRPPHQGH)RUPGHU'1$
9DULDWLRQ LVW GHU $XVWDXVFK HLQHU HLQ]LJHQ %DVH 6ROFKH DXI GHP(LQ]HOEDVHQDXV
WDXVFKEHUXKHQGHQ3RO\PRUSKLVPHQQHQQWPDQÄ6LQJOH1XFOHRWLGH3RO\PRUSKLVPV³
613V 6LH ZHLVHQ QDWXUJHPl QXU ]ZHL $OOHOH DXI )5,(6  $OV 613
6XEYDULDQWHQZHUGHQ
 UDQGRP613VEHUGDV*HQRPYHUWHLOW0DUNHU
 JHQDVVR]LLHUWH613VIXQNWLRQHOOH5HOHYDQ]XQG0DUNHU
 NRGLHUHQGH613VIXQNWLRQHOOH5HOHYDQ]XQG0DUNHUVRZLH
 SKlQRW\SUHOHYDQWH 613V 6XESRSXODWLRQ GHU JHQDVVR]LLHUWHQ XQG GHU NRGLH
UHQGHQ613VPLWPHGL]LQLVFKUHOHYDQWHP(UVFKHLQXQJVELOG
XQWHUVFKLHGHQ)2(51=/(5
'LH '1$9DULDELOLWlW LQ GHQ *HQRPHQ NDQQ PLW +LOIH GHU 3DUDPHWHU Nukleotid-
polymorphismus $Q]DKO 613V   1XNOHRWLGH VRZLH Nukleotiddiversität
$Q]DKO YRQ YHUWDXVFKWHQ (LQ]HOEDVHQ   1XNOHRWLGH FKDUDNWHULVLHUW ZHUGHQ
)5,(6'LH7DEHOOHIDVVWGHQ.HQQWQLVVWDQG]XU'1$9DULDWLRQ]X'1$
3RO\PRUSKLVPHQXQG]X'1$0XWDWLRQHQ]XVDPPHQ

Tabelle 43: hEHUVLFKWEHUGLH.DWHJRULHQGHU'1$9DULDWLRQ
DNA-Variation 
Austausch eines 
Nukleotidbasenpaars
Repeats: Repetitive Nukleotidsequenzen 
5HVWULNWLRQVIUDJPHQW
/lQJHQSRO\PRUSKLVPXV5)/3
0LNURVDWHOOLWHQ6KRUW7DQGHP5HSHDWV
675
6LQJOH1XFOHRWLG3RO\PRUSKLVPV
613V
0LQLVDWHOOLWHQ9DULDEOH1XPEHU7DQGHP
5HSHDWV9175
Austausch, Einschub oder Verlust 6DWHOOLWHQ'1$VHKUODQJH7DQGHP5HSHDWV
 
mehrerer Nukleotidbasenpaare 
(Mutationen)
ZLUGDEHUQLFKWWUDQVNULELHUW
'LVVHPLQLHUWH:LHGHUKROXQJHQ
 /RQJ7HUPLQDO5HSHDWV/75
 7UDQVSRVRQH
/RQJ,QWHUVSHUVHG1XFOHDU(OHPHQW/,1(
6KRUW,QWHUVSHUVHG1XFOHDU(OHPHQW6,1(
PLVVHQVH (UVDW] HLQHV $PLQRVlX
UHNRGRQVGXUFKHLQDQGHUHV
QRQVHQVH6WRSNRGRQIU7UDQVNULS
WLRQHLQJHIKUW
 IUDPHVKLIWLQVHUWLRQGHOHWLRQ $PLQR
VlXUHVHTXHQ]ZLUGJHlQGHUW 7HORPHUH

=XU2ULHQWLHUXQJVLQGGLHYHUVFKLHGHQHQ'1$(OHPHQWHGHU(XNDU\RQWHQJHQRPHLQ
GHU$EELOGXQJGDUJHVWHOOW0HQJHQPlLJEHGHXWVDP LVWGLH UHSHWLWLYH'1$GLH LQ
PLWWHOUHSHWLWLYH 7UDQVSRVRQV 5HWURHOHPHQWH VRZLH LQ KRFKUHSHWLWLYH 6HTXHQ]HQ
7HORPHU6DWHOOLWHQ0LQLVDWHOOLWHQXQG0LNURVDWHOOLWHQ'1$XQWHUWHLOWZLUG%HLGHU
=HQWULIXJDWLRQ YRQ JHQRPLVFKHU '1$ LQ HLQHP &V&O*UDGLHQWHQ ILQGHQ VLFK GLH
YHUVFKLHGHQHQ6DWHOOLWHQ6HTXHQ]HQYRUZLHJHQG LQHLQHUNOHLQHQ1HEHQEDQGHZDV
IUGLH1DPHQVJHEXQJÄ6DWHOOLWHQ³PDJHEOLFKZDU'LHIXQNWLRQHOOHQ.RQVHTXHQ]HQ
YRQ'1$9DULDQWHQKlQJHQYRQGHUHQ/RNDOLVDWLRQLP*HQRPDE
 NRGLHUHQGH 5HJLRQHQ 9HUlQGHUXQJHQ GHV *HQSURGXNWHV GXUFK $PLQRVlXUH
DXVWDXVFK
 UHJXODWRULVFKH5HJLRQHQ9HUlQGHUXQJHQ LQGHU0HQJHGHV*HQSURGXNWHVRGHU
GHV]HLWOLFK|UWOLFKHQ([SUHVVLRQVPXVWHUV
 QLFKWNRGLHUHQGH5HJLRQHQ.RQVHTXHQ]HQQLFKWEHNDQQWRGHUXQNODU

Eukaryo(n)tengenom 

)XQNWLRQDOHVLQJOHFRS\
*HQH
 UHSHWLWLYH
'1$
 

IXQNWLRQVORVH
6HTXHQ]HQ
IXQNWLRQDOH
6HTXHQ]HQ
 6HTXHQ]HQRKQHRGHUXQEHNDQQWHU
)XQNWLRQ
     
3VHXGRJHQH
GHJHQHULHUWH
*HQNRSLHQ
NRGLHUHQGH
*HQIDPLOLHQ
*HQHIU
U51$
666
7HORPHUH
&HQWURPHU
5HSHDWV
9175
0LQLVDWHOOLWHQ
0LNURVDWHOOLWHQ

7UDQVSRVRQV
5HWUR
WUDQVSRVRQV

GLVSHUVYHUWHLOWH
*HQNRSLHQ
WDQGHPDUWLJ
DQJHRUGQHWH
*HQNRSLHQ
 
Abbildung 7: =XVDPPHQVHW]XQJYRQ(XNDU\RQWHQJHQRPHQXQG$QWHLOHLQLJHU'1$
(OHPHQWHDPJHVDPWHQPHQVFKOLFKHQ*HQRP:,1.6

 *HQRPGHV5LQGHV 

*HQRPLP=HOONHUQ  0LWRFKRQGULHQJHQRP
      
a  a    
      
*HQHXQG
JHQlKQOLFKH
6HTXHQ]HQ
 '1$
DXHUKDOE
GHU*HQH
 U51$
*HQH
W51$
*HQH
SRO\SHSWLG
NRGLHUHQGH
*HQH
      
      
HLQPDOYRUKDQGHQRGHU
VFKZDFKUHSHWLWLY
    
      
  !  a a±
      
NRGLHUHQGH
'$11
 QLFKW
NRGLHUHQGH
'1$
 HLQPDORGHULQQLH
GULJHU.RSLHQ]DKO
YRUKDQGHQ
VFKZDFK
UHSHWLWLYELV
KRFKUHSHWLWLY
      
     a a
      
3VHXGRJHQH *HQ
EUXFK
VWFNH
,QWURQV
QLFKWWUDQV
ODWLHUWH
6HTXHQ]HQ
 7DQGHPZLHGHUKR
OXQJHQJHKlXIWDXI
WUHWHQGHUHSHWLWLYH
*UXSSHQ
YHUVWUHXWH
6HTXHQ]ZLH
GHUKROXQJHQ
Abbildung 8:$XIEDXGHVERYLQHP*HQRPVQDFK%5$'(

%5$'(SXEOL]LHUWHHLQHGHU$EELOGXQJlKQOLFKH'DUVWHOOXQJ]XP$XIEDXGHV
5LQGHUJHQRPV $EE  GLH GDV 0LWRFKRQGULHQJHQRP VRZLH HLQLJH TXDQWLWDWLYH
$QJDEHQ HLQVFKOLHW %HLGH $EELOGXQJHQ HUJlQ]HQ VLFK 7DEHOOH  IDVVW GHQ
DNWXHOOHQ.HQQWQLVVWDQG]XGHQEHLGHQ5LQGHUJHQRPW\SHQ]XVDPPHQ

 
Tabelle 44: *HQRPHGHV5LQGHVQDFK%5$'(
 Kerngenom Mitochondriengenom 
*U|H a0ES .ES
=DKOYHUVFKLHGHQHU'1$0ROH
NOH *HQNRSSOXQJVJUXSSHQ
EHL;;RGHUEHL
;<DOOHOLQHDU
HLQULQJI|UPLJHV'1$
0ROHNO
*HVDPW]DKOGHU'1$0ROHNOH
SUR=HOOH
LQKDSORLGHQ=HOOHQ
LQGLSORLGHQ=HOOHQ
PHKUHUH7DXVHQG
=DKOGHU*HQH FD
6FKlW]XQJHQ

7UDQVNULSWLRQ PHLVWHQV*HQHHLQ]HOQ JHPHLQVDPH7UDQV
NULSWLRQPHKUHUHU*HQH
,QWURQV LQGHQPHLVWHQ*HQHQ 
$QWHLOGHUNRGLHUHQGHQ'1$ ELV a
JHQHWLVFKHU.RGH VSH]LILVFK.HUQJHQRP VSH]LILVFKEHLPW*HQRP
5HNRPELQDWLRQ LQKRPRORJHQ&KURPRVR
PHQSDDUHQUHJHOPlLJ
NHLQH
9HUHUEXQJ QDFK0HQGHOVFKHQ5H
JHOQIU6HTXHQ]HQDXI;
XQG$XWRVRPHQYlWHUOLFK
IU6HTXHQ]HQDXI<
DXVVFKOLHOLFKPDWHUQDO

0LWGHU.DUWLHUXQJGHUQXNOHlUHQRGHU.HUQ*HQRPVLP*HJHQVDW]]XP0LWRFKRQ
GULHQJHQRPZHUGHQQDFK%5$'(YHUVFKLHGHQH=LHOHYHUIROJW
 (UPLWWOXQJ GHU )XQNWLRQ HLQHV EHVWLPPWHQ *HQV E]Z HLQHU EHVWLPPWHQ *HQ
VHTXHQ]
 /RNDOLVDWLRQGHV*HQVE]ZGHU*HQVHTXHQ]DXIHLQHPEHVWLPPWHQ&KURPRVRP
XQG$QDO\VHGHU%DVHQDEIROJH
 (UIDVVXQJEHVWHKHQGHU*HQNRSSOXQJVEH]LHKXQJHQ
 9HUJOHLFKGHV*HQRPVE]ZKRPRORJHU*HQHEHLYHUVFKLHGHQHQ6SH]LHV]XU8Q
WHUVXFKXQJHYROXWLRQlUHU=XVDPPHQKlQJHYHUJOHLFKHQGH*HQNDUWLHUXQJ'1$
*HQHDORJLH(YROXWLRQlUH*HQRPLN
'D GDV*HQRPGHU1XW]WLHUDUWHQ YRUZHQLJHQ -DKUHQ QRFK QLFKW EHNDQQWZDU KDW
PDQ YHUVXFKW DXI PHKUHUHUQ :HJHQ HLQHQ SUDNWLVFK QXW]EDUHQ =XVDPPHQKDQJ
]ZLVFKHQ '1$%DVHQYDULDWLRQ XQG SKlQRW\SLVFKHQ 0HUNPDOHQ (UENUDQNKHLWHQ
/HLVWXQJVPHUNPDOH]XILQGHQ
 'LH 'HILQLWLRQ YRQ VR JHQDQQWHQ .DQGLGDWHQJHQHQ .DQGLGDWHQJHQDQVDW] YRQ
GHQHQPDQ DQQLPPW GDVV LKUH JHQHWLVFKH 9DULDWLRQ HLQHQ 7HLO GHU SKlQRW\SL
VFKHQ9DULDWLRQHUNOlUHQNDQQ%5$'(
 'LH8QWHUVXFKXQJYRQ47/QXDQWLWDWLYHTUDLWLRFL47/.DUWLHUXQJVDQVDW]
 'LH(UIDVVXQJDOOHU EHNDQQWHQ JHQRPHLQ]LJDUWLJHQ6HTXHQ]VWFNH ]XU.DUWLH
UXQJ676 SHTXHQFHTDJJHGSLWHVYRQJHQRPLVFKHUPHLVWQLFKWNRGLHUHQGHU
'1$(67V E[SUHVVHGSHTXHQFHTDJsYRQWUDQVNULELHUWHQ6HTXHQ]HQKlXILJ
DXFKDXVF'1$%LEOLRWKHNHQ
 6FUHHQHQ YRQ EHNDQQWHQ *HQRPEHUHLFKHQ QDFK &KURPRVRPHQUHJLRQHQ GLH
HLQHQ(LQIOXVVDXIHLQH1XW]HLJHQVFKDIWDXVEHQ%5$'(

)U GLH 6XFKH QDFK .DQGLGDWHQJHQHQ H[LVWLHUW HLQ .RPSOH[ YRQ 6WUDWHJLHQ YJO
KWWSSDJHPLIXEHUOLQGHaIDELRLQILQWHUQHVVWXGLXPYRUOHVXQJHQJHQHWLNVFUBJHQHWLNBVVBYOB
03SGI%HLGHQ.DQGLGDWHQJHQHQZHUGHQ]ZHL.DWHJRULHQXQWHUVFKLHGHQIXQNWLRQHO
OHXQGSRVLWLRQHOOH3RVLWLRQHOOH.DQGLGDWHQJHQHVLQGSK\VLVFK LP%HUHLFKNDUWLHUWHU
47/'1$5HJLRQHQ DQJHRUGQHW ZlKUHQG IXQNWLRQHOOH .DQGLGDWHQJHQH*HQH VLQG
 
GHUHQ*HQSURGXNWHDQGHU0HUNPDOVDXVSUlJXQJEHWHLOLJWVLQG6&+:(5,1D
(LQH DQGHUH DOOJHPHLQH 'HILQLWLRQ ODXWHW Ä%HILQGHQ VLFK 0DUNHU XQG 0HUNPDO SHU
'HILQLWLRQDXIGHPJOHLFKHQ&KURPRVRPEHLGHPYRQDQGHUHQ6SH]LHVHLQ=XVDP
PHQKDQJ ]ZLVFKHQ EHLGHQ EHNDQQW LVW RGHU YHUPXWHW ZLUG EH]HLFKQHW PDQ GDV
]XJHK|ULJH*HQDOV.DQGLGDWHQJHQ³5g//,1'LH0HUNPDOVDXVSUlJXQJGDUI
QLFKW DOV VWDUUHV 6\VWHP YHUVWDQGHQ ZHUGHQ $XI DOOHQ 6WXIHQ GHU *HQZLUNXQJ
]ZLVFKHQJHQRPLVFKHU'1$XQGEHREDFKWEDUHP0HUNPDON|QQHQGXUFK)HKOHUEHL
GHU5HSOLNDWLRQRGHU5HNRPELQDWLRQRGHU GXUFK0XWDWLRQ9HUlQGHUXQJHQDXIWUHWHQ
GLH GLH 0HUNPDOVDXVSUlJXQJ EHHLQIOXVVHQ 3RO\JHQH 8UVDFKHQ RGHU LQWHUJHQH
:HFKVHOZLUNXQJHQ PVVHQ IU GDV 9HUVWlQGQLV GHU JHQHWLVFKHQ *UXQGODJHQ GHU
0HUNPDOVDXVSUlJXQJXQGGLIIHUHQ]LHUXQJHEHQIDOOVEHDFKWHWZHUGHQ$EKlQJLJYRP
(QWZLFNOXQJVVWDGLXP YRQ JHQHWLVFKHQ XQG8PZHOWIDNWRUHQ H[SULPLHUW HLQ2UJDQLV
PXVJHZHEHVSH]LILVFKQXUHLQHQ7HLODOOHU*HQH LQGHU=HOOH6HOEVWZHQQHLQ6SH
]LHVJHQRP H[DNW VHTXHQ]LHUW YRUOLHJW EHVWHKW KLQVLFKWOLFK GHU IXQNWLRQHOOHQ =XRUG
QXQJHLQQRFK]XJHULQJHV:LVVHQ'LHVH$XIJDEHREOLHJWGHU³)XQNWLRQDOHQ*HQRP
DQDO\VH³ GLH PLW +LOIH GHU ÄP51$ GLIIHUHQ]LDO GLVSOD\7HFKQLN³ EHU GLH (OHNWUR
SKRUHVH GHU F'1$ VRZLH LQ PRGHUQHU )RUP PLWWHOV ÄF'1$0LFURDUUD\V³ GLH HLQ
*URWHLOGHUÄ(67V³HLQHU=HOOHHQWKDOWHQGXUFKJHIKUWZHUGHQNDQQ1RFKDNWXHOOHU
LVW GLH 1XW]XQJ YRQ +RFKGXUFKVDW] 6FUHHQLQJV +76 LQ 9HUELQGXQJ PLW GV51$
%LEOLRWKHNHQ GLH HV HUODXEHQ SRWHQ]LHOO MHGHV*HQ LP*HQRP DXV]XVFKDOWHQ YJO
%287526XQG'$+0(1%HLGHP)DGHQZXUP&HOHJDQVZXUGHQDXIGLHVH
:HLVHEHUHLWV*HQHHLQHU)XQNWLRQ]XJHRUGQHW'XUFKGDV$XVVFKDOWHQHLQHV
EHVWLPPWHQ*HQVPLWWHOV51$,QWHUIHUHQ]ÄORVVRIIXQFWLRQ$QDO\VH³KRIIWPDQGLH
DXIZlQGLJHQ ELVKHULJHQ ÄNQRFNRXW7HFKQLNHQ³ 0HWKRGH GHU KRPRORJHQ5HNRPEL
QDWLRQXQGGHU$QWLVHQVH2OLJRQXNOHRWLGHHUVHW]HQXQGGLHIXQNWLRQHOOH*HQDQDO\VH
EHL 0HQVFK 0RGHOO XQG 1XW]WLHU ZHVHQWOLFK EHVFKOHXQLJHQ ]X N|QQHQ 5,(*(5
XD
'LH &KLS$QDO\WLN VWHOOW MHGRFK QRFK KRKH NRQ]HSWLRQHOOH $QIRUGHUXQJHQ DQ GLH
SRWHQ]LHOOHQ$QZHQGHU+2+(,6(/XD
 JXWHXQGUHSURGX]LHUEDUH&KLS4XDOLWlW
 ]LHORULHQWLHUWHVH[SHULPHQWHOOHV'HVLJQ
 DGlTXDWH3UREHQJHZLQQXQJXQGSUlSDUDWLRQ
 HPSILQGOLFKHXQGJHQDXH6LJQDOGHWHNWLRQ
 DQJHSDVVWHVWDWLVWLVFKH'DWHQDQDO\VH
 XQWHUVWW]HQGH%LRLQIRUPDWLN
hEHUHLQHVWDWLVWLVFKJHVWW]WHF'1$$QDO\VHEHLP6FKZHLQPLW+LOIHGHU0LFURDUUD\
7HFKQLNEHULFKWHWHQEHUHLWV026(5XD

%HLP 5LQG ZLUG JHVFKlW]W GDVV VHLQ *HQRP EHU  0LNURVDWHOOLWHQ PLW GHU
.RPELQDWLRQ &$ RGHU *7 YHUIJW )5,(6  (LQ 7HLO GLHVHU0LNURVDWHOOLWHQ
HLJQHWVLFKDOV0DUNLHUXQJVSXQNWDXIGHU'1$DOVVRJHQDQQWHJHQHWLVFKH0DUNHU
'XUFK .RSSOXQJVXQWHUVXFKXQJHQ YRQ /HLVWXQJVPHUNPDOHQ XQG SRO\PRUSKHQ 0DU
NHUQEHUPHKUHUH*HQHUDWLRQHQXQG]ZLVFKHQ*HVFKZLVWHUQRGHU+DOEJHVFKZLVWHUQ
HUKlOW PDQ +LQZHLVH DXI GLH UHOHYDQWH /DJH YRQ 47/ RGHU *HQHQ ]ZLVFKHQ GHQ
HLQ]HOQHQ0DUNHURUWHQ XQG NDQQ0DUNHUNDUWHQ HUVWHOOHQ GLH DXI GHU ]FKWHULVFKHQ
%HREDFKWXQJ GHU 9HUHUEXQJ YRQ 0HUNPDOHQ *HQHQ RGHU '1$0DUNHUQ EHUXKHQ
5HNRPELQDWLRQVHUHLJQLVVHEHLPVRJHQDQQWHQÄFURVVLQJRYHU³ZlKUHQGGHU0HLRVH
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:HLPDUELV-XQL6FKULIWHQUHLKHGHU+:LOKHOP6FKDXPDQQ6WLIWXQJ+DPEXUJ
62000D
6=<3(56.,76WUXNWXUHOOH*HQRPLN1DFKULFKWHQDXVGHU&KHPLH506
7$7KULQJHU$OOJHPHLQH5HLV0HKU*HQHDOVGHU0HQVFK=HLWXQJYRP2005E6QDFK
HLQHUGSD0HOGXQJ
:,.,3(',$/H[LNRQ*HQRPKWWSGHZLNLSHGLDRUJZLNL*HQRP±)DVVXQJYRP2005
:,1. 0 +UVJ 0ROHNXODUH %LRWHFKQRORJLH .RQ]HSWH XQG 0HWKRGHQ :LOH\ ± 9&+ :HLQKHLP
20046
 
4.2.2 Die markergestützte Selektion
,P *HJHQVDW] ]XU *HQGLDJQRVWLN EUDXFKW PDQ EHL GHU PDUNHUJHVWW]WHQ 6HOHNWLRQ
0$6GLH6HTXHQ]GHULQWHUHVVLHUHQGHQ=LHOJHQHQLFKW]XNHQQHQ'LH0$6EDVLHUW
DXI GHU .RSSOXQJ YRQ /HLVWXQJVJHQHQ PLW SRO\PRUSKHQ JHQHWLVFKHQ 0DUNHUQ ZLH
0LNURVDWHOOLWHQ%OXWJUXSSHQ0LOFKSURWHLQDOOHOHQ5)/391755$3'RGHU613GLH
GDV =LHOJHQ DXVUHLFKHQG VLFKHU PDUNLHUHQ 0DUNHU VWHOOHQ 0DUNLHUXQJVSXQNWH DXI
GHQ&KURPRVRPHQGDUGHQHQVHOEVWPHLVWNHLQH)XQNWLRQ]XNRPPW.$/0
%HLGHQ1XW]WLHUDUWHQ5LQG6FKZHLQXQG+XKQ OLHJHQ LQ]ZLVFKHQ0DUNHUNDUWHQPLW
PHKUHUHQ WDXVHQG (LQWUlJHQ YRU GLH EHU .RSSOXQJVDQDO\VHQ ]XU .DUWLHUXQJ YRQ
47/HLQJHVHW]WZHUGHQ)5,(6'HU(UIROJYRQ.DUWLHUXQJVYHUVXFKHQKlQJW
x YRP$XVPDGHUJHQHWLVFKHQ9DULDWLRQ
x YRP3RO\PRUSKLHJUDGGHU0DUNHUVRZLH
x YRQGHU0DUNHUGLFKWHLQGHU.DUWH
DE1DFK%5$'( VLQG7\S ,0DUNHU GLUHNWH0DUNHUSRO\PRUSKH*HQHXQG
7\S,,0DUNHULQGLUHNWH0DUNHUKRFKSRO\PRUSKHQLFKWNRGLHUHQGH'1$$EVFKQLWWH
7DEHOOHJLEWHLQHhEHUVLFKW]XGHQ0DUNHUW\SHQGLHDOOHDXI'1$9DULDWLRQHQLP
*HQRP EHUXKHQ YJO 7DE  6HTXHQ]OlQJHQ3RO\PRUSKLVPHQ ODVVHQ VLFK PLW
5)/3$)/3XQG,665LQWHUVLPSOHVHTXHQFHUHSHDWVLGHQWLIL]LHUHQ:,1.

Tabelle 45:'1$0DUNHUHUJlQ]WQDFK6&+(//$1'(5XQG:,00(56
Bezeichnung Kürzel Typ Variabilität 
5HVWULNWLRQVIUDJPHQW/lQJHQ3RO\PRUSKLVPXV 5)/3 , JHULQJ
0LQLVDWHOOLWHQ9DULDEOH1XPEHU7DQGHP5HSHDWV 9175 ,, KRFK
0LNURVDWHOOLWHQ6KRUW7DQGHP5HSHDWV 675 ,, KRFK
]XIlOOLJH$PSOLILNDWLRQSRO\PRUSKHU'1$ 5$3' ,, JHULQJ
(LQ]HOVWUDQJ.RQIRUPDWLRQV3RO\PRUSKLVPXV 66&3 , JHULQJ
DPSOLIL]LHUWHU)UDJPHQW/lQJHQ3RO\PRUSKLVPXV $)/3 ,, KRFK
(LQ]HOEDVHQDXVWDXVFK3RO\PRUSKLVPXV 613 , JHULQJ

,Q$EELOGXQJZHUGHQGLH8QWHUVFKLHGH]ZLVFKHQ5)/3XQG$)/3DXIJH]HLJW'LH
JUDXPDUNLHUWHQ*HQRPDEVFKQLWWHZHUGHQGXUFK ]ZHL5HVWULNWLRQVHQ]\PH$XQG%
MHZHLOVDQYLHU6WHOOHQIUDJPHQWLHUW'HU]ZLVFKHQGHQ6FKQLWWVWHOOHQ$XQG%EH
ILQGOLFKH 3RO\PRUSKLVPXV ZLUG LP )DOOH GHU $)/3 GXUFK JHHLJQHWH 3ULPHU PLWWHOV
3&5 ]XVlW]OLFK DPSOLIL]LHUW XQG QDFK*HO(OHNWURSKRUHVH GHU )UDJPHQWH EHU )LQ
JHUSULQWLQJQDFKJHZLHVHQ
%HLGHU5$3'VHW]WPDQDQVWHOOHYRQ5HVWULNWLRQVHQ]\PHQNXU]NHWWLJH2OLJRQXNOHRWL
GH  ELV %DVHQ HLQ GLH ]XIDOOVEHGLQJW DQ GLH XQWHUVFKLHGOLFKVWHQ6WHOOHQ GHU
SRO\PRUSKHQ'1$ELQGHQ ,QGHUDQVFKOLHHQGHQ3&5ZHUGHQ$PSOLNRQVYRQ
ELV]XESV\QWKHWLVLHUWGLHQDFK*HO(OHNWURSKRUHVHHLQW\SLVFKHV%DQGHQPXV
WHUELOGHQ'LH66&3QXW]WGLH7DWVDFKHDXVGDVV51$XQGHLQ]HOVWUlQJLJH'1$LQ
(UPDQJOXQJHLQHVNRPSOHPHQWlUHQ6WUDQJHVVLFKLQ$EKlQJLJNHLWYRQ6HTXHQ]XQG
7HPSHUDWXU PLW VLFK VHOEVW SDDUHQ XQG GDEHL KRFKNRPSOH[H .RQIRUPDWLRQHQ
HLQQHKPHQ 'XUFK 0XWDWLRQ HLQHU HLQ]LJHQ %DVH NDQQ HV ]X .RQIRUPDWLRQVlQGH
UXQJHQ NRPPHQ GLH LQ 3RO\DFU\ODPLGJHOHQ GHWHNWLHUEDU VLQG ,Q 9HUELQGXQJ PLW
PRGHUQHU$QDO\VHQWHFKQLNZHUGHQIUGLHPDUNHUJHVWW]WH6HOHNWLRQLPPHUZHQLJHU
0LNURVDWHOOLWHQXQGLPPHUPHKU613VGHWHNWLHUWXQGDOV0DUNHUJHQXW]W

 
5)/3$QDO\VH
      $ % $ % % $ % $                           )UDJPHQW                                        
$)/3$QDO\VH
      $ % $ % % $   % $                                 $PSOLNRQ                                        
Abbildung 9: $OOJHPHLQHV 6FKHPD ]XU 5)/3 XQG $)/3$QDO\VH QDFK :,1.
 

'HU ,QIRUPDWLRQVJHKDOW HLQHV 0DUNHUV HUJLEW VLFK DXV GHU +lXILJNHLW PLW GHU GLH
0DUNHUDOOHOHYRQGHQ(OWHUQDQ LKUH1DFKNRPPHQYHUHUEWZHUGHQ6&+(//$1'(5
XQG :,00(56  'LH 0$6 ZHLVW JHJHQEHU GHU SKlQRW\SLVFKHQ 6HOHNWLRQ
JURH9RUWHLOHDXILQGHPVLHHVHUODXEWHLQH6HOHNWLRQXQDEKlQJLJYRQ*HVFKOHFKW
XQG $OWHU RGHU DXFK EHL SRO\JHQHQ (LJHQVFKDIWHQ GXUFK]XIKUHQ $00$11 XQG
92*(/1DFK%5$'(ZLUGGLHPDUNHUJHVWW]WH6HOHNWLRQZHJHQGHU
UHODWLY JUREHQ .DUWLHUXQJ GHU 47/ JHJHQZlUWLJ QXU EHUFNVLFKWLJW ZHQQ ]ZLVFKHQ
GHQ ]X VHOHNWLHUHQGHQ =XFKWWLHUHQ VRQVW NHLQ ZHLWHUHU 8QWHUVFKLHG EHVWHKW ,Q GHU
5LQGHU]XFKWQXW]WPDQ]XU]HLW YRUZLHJHQG0LNURVDWHOOLWHQDOV0DUNHU .$/0
%5$'('DV*UXQGSULQ]LSGHUPDUNHUJHVWW]WHQ6HOHNWLRQ LVWGHU$EELOGXQJ
]XHQWQHKPHQ

(OWHUQ   $4 %T  $4 %T 0DUNHUXQG
47/*HQRW\SHQ
DXIGHQ
&KURPRVRPHQ

1DFK
NRPPHQ
 
$4

$4

$4

%T

$4

%T

$4

$4

%T

%T
$OOHO$          
(OHNWURSKRUHVH          
1DFK

NRPPHQ $OOHO%          
$OOHO4 MD MD MD  MD  MD MD  
1XW]XQJHLQHV
JHQHWLVFKHQ
0DUNHUV]XU
$EOHLWXQJGHV
47/*HQRW\SV
1DFK
NRPPHQ $OOHOT    MD  MD   MD MD
Abbildung 10:*UXQGSULQ]LSGHUPDUNHUJHVWW]WHQ6HOHNWLRQLQ$QOHKQXQJDQ.$/0
$XQG%VLQG0DUNHU4XQGTVLQG47/

'DV QDFKIROJHQGH 6FKHPD YHUGHXWOLFKW GHQ WRSRJUDSKLVFKHQ =XVDPPHQKDQJ ]ZL
VFKHQ0DUNHUDOOHOSDDUHQ $% VRZLH&' XQG HLQHU ]FKWHULVFK SRVLWLYHQ 47/
RGHUQHJDWLYHQ47/$XVSUlJXQJ$OOHOHQHLQHUUHOHYDQWHQ1XW]HLJHQVFKDIW

  0DUNHU    0DUNHU
'1$$47/&'1$
$OOHO  47/$OOHO  $OOHO
'1$%47/''1$
$OOHO  47/$OOHO  $OOHO

0DUNHUGLH47/]XEHLGHQ6HLWHQIODQNLHUHQYHUULQJHUQGLH)HKOHUTXRWHEHLGHU0$6
EHWUlFKWOLFK 8P VROFKH LQGLUHNWHQ JHQHWLVFKHQ 0DUNHU ]FKWHULVFK HLQVHW]HQ ]X
N|QQHQPVVHQDEHUYLHU9RUDXVVHW]XQJHQHUIOOWVHLQ
 ([LVWHQ]DXVUHLFKHQGYROOVWlQGLJHU0DUNHUNDUWHQIUGLH7LHUDUW
 
 'LH XQWHUVXFKWH 3RSXODWLRQ PXVV VRZRKO IU GHQ 0DUNHU DOV DXFK IU GDV
XQWHUVXFKWH0HUNPDOVJHQDXVUHLFKHQGSRO\PRUSKVHLQ%5$'(
 9HUIJEDUNHLW JHHLJQHWHU 7LHUVWUXNWXUHQ GK YRQ )DPLOLHQ PLW EHNDQQWHU XQG
VWDELOHU0DUNHU47/.RSSOXQJXQGHLQHU5HNRPELQDWLRQVUDWH
 /FNHQORVH.HQQWQLVGHU/HLVWXQJVGDWHQGHU7LHUH

'LH PDUNHUJHVWW]WH 6HOHNWLRQ LQQHUKDOE YRQ 7LHUIDPLOLHQ ELHWHW IROJHQGH 9RU]JH
.$/0
 9HUNU]XQJ GHV *HQHUDWLRQVLQWHUYDOOV GXUFK 6HOHNWLRQ DQ 1DFKNRPPHQ YRU
GHUHQ0HUNPDOVDXVSUlJXQJ]%(PEU\RQHQ.lOEHU
 9HUEHVVHUXQJGHU6HOHNWLRQVJHQDXLJNHLWGXUFK1XW]XQJYRQ*HQRPLQIRUPDWLRQHQ
 (UK|KXQJ GHU 6HOHNWLRQVLQWHQVLWlW GXUFK (LQEH]LHKXQJ HLQHU JU|HUHQ =DKO YRQ
7LHUHQRGHUHLQHUEHVVHUHQ'LIIHUHQ]LHUXQJ]ZLVFKHQ9ROOXQG+DOEJHVFKZLVWHUQ

'LH6HOHNWLRQVVWUDWHJLHXQWHUVFKHLGHWGDEHL
 GHQ7RS'RZQ$QVDW]*URYlWHUŹ6|KQHŹ(QNHOVRZLH
 GHQ%RWWRPXS$QVDW]9lWHUŹ7|FKWHU

$OVVLFKHUHUNDQQWH0DUNHUZHUGHQLQGLH0RGHOOH]XU=XFKWZHUWVFKlW]XQJ]%0$
%/83)(51$1'2XQG*52660$11RGHULQ0DUNHUGDWHQEDQNHQLQWHJULHUW
'LH7LHUDUW5LQGQLPPWEHLGHU0$6HLQH9RUUHLWHUUROOHHLQ.$/0ZREHLEHL
PlQQOLFKHQ=XFKWWLHUHQ YRU DOOHPDXI6SHUPDDOV'1$4XHOOH ]XUFNJHJULIIHQZLUG
YJO /,(1 XD  .h+1 XD  $XFK DQGHUH .|USHUIOVVLJNHLWHQ RGHU
+DDUH N|QQHQ DOV '1$4XHOOH GLHQHQ +,*8&+, XD  .$:$6$., 
:HLWHUH ,QIRUPDWLRQHQ ]XU 1XW]XQJ GHU 0$6 VLQG EHL 63(/0$1 XQG 9$1
$5(1'21.  0,(/(1= XQG 6&+h/(5  VRZLH 9,//$18(9$ XD
]XILQGHQ

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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20046


4.2.3 Die Abstammungskontrolle und die Herkunftssicherung 
'LH $EVWDPPXQJVVLFKHUXQJ EHL 1XW]WLHUHQ HUIROJW DXV ]FKWHULVFKHQ *UQGHQ ]XU
6LFKHUXQJ YRQ $QSDDUXQJV XQG 6HOHNWLRQVHQWVFKHLGXQJHQ XQG GDPLW ]XU
*HZlKUOHLVWXQJ GHV ]FKWHULVFKHQ)RUWVFKULWWV 6LHZXUGH EHU YLHOH -DKUH DXI GHU
%DVLV YRQ 7HVWV ]XU %HVWLPPXQJ GHU %OXWJUXSSHQ YRUJHQRPPHQ $E 
HUVFKLHQHQPHKUIDFK%HLWUlJH LQGHQHQEHUGLH0|JOLFKNHLWHLQHU'1$JHVWW]WHQ
$EVWDPPXQJVNRQWUROOHEHULFKWHWZXUGH$'51(&+7(/%(5*(5XD
'+9)(''(56(1XD'2''6XDÄ0LWGHU(QWVFKHLGXQJGHU
(8.RPPLVVLRQ YRP  ]XU )HVWOHJXQJ YRQ 9HUIDKUHQ ]XU JHQHWLVFKHQ
,GHQWLIL]LHUXQJ UHLQUDVVLJHU =XFKWULQGHU XQG ]XU bQGHUXQJ GHU (QWVFKHLGXQJHQ
(:*XQG(*ZHUGHQ%HVWLPPXQJHQIHVWJHOHJWGLHLP+LQEOLFNDXIGLH
=XFKWEHVFKHLQLJXQJ IU UHLQUDVVLJH =XFKWWLHUH GLH 9HUZHQGXQJ YRQ 9HUIDKUHQ GHU
JHQHWLVFKHQ%HVWLPPXQJJHVWDWWHQGLHHLQHU%OXWJUXSSHQEHVWLPPXQJJOHLFKZHUWLJH
ZLVVHQVFKDIWOLFKH*DUDQWLHQELHWHQ³$'5'DVIUGLH$EVWDPPXQJVNRQWUROOH
SUDNWL]LHUWH 9HUIDKUHQ HUVWHOOW EHU GLH %HVWLPPXQJ YRQ 0LNURVDWHOOLWHQ HLQ JHQH
WLVFKHV3URILOGHV(LQ]HOWLHUHVÄJHQHWLVFKHU)LQJHUDEGUXFN³ZHVKDOEPDQDXFKYRQ
Ä0LNURVDWHOOLWHQ'LDJQRVWLN³ VSULFKW 3)(,))(5 XQG 0$5*$1  ,Q GHU
IRUHQVLVFKHQ 0HGL]LQ ZHUGHQ 6KRUW7DQGHP5HSHDW/RFL 675 IU GLH (UVWHOOXQJ
HLQHV JHQHWLVFKHQ )LQJHUDEGUXFNV EHQXW]W $06+2))  QDFKGHP IUKHU
5)/3 VRZLH 0XOWL RGHU 6LQJOH/RFXV'1$6RQGHQ 9HUZHQGXQJ IDQGHQ +2)
0$11  /8%-8+1  1HEHQ %OXW 6SHUPD VRPDWLVFKHQ =HOOHQ DXV
2UJDQHQ0XVNHOJHZHEHRGHU0LOFKN|QQHQDXFK+DDUH]XU7\SLVLHUXQJYHUZHQGHW
ZHUGHQ YJO +,*8&+, XD  '1$0DUNHU XQG 613V HLJQHQ VLFK ]XU
7LHULGHQWLILNDWLRQVRZLH$EVWDPPXQJVXQG+HUNXQIWVNRQWUROOHIUGLH*HZlKUOHLVWXQJ
GHU 5FNYHUIROJEDUNHLW $5$1$ XD  +($721  $EVWDPPXQJV XQG
,GHQWLWlWVWHVWV ZHUGHQ GHU]HLW EHL GHQ 7LHUDUWHQ 5LQG 6FKZHLQ 6FKDI XQG 3IHUG
GXUFKJHIKUWYJO7DE

'LH +HUNXQIWVVLFKHUXQJ GLHQW YRU DOOHP GHU 9HUIROJXQJ GHV +DQGHOVZHJHV YRQ
6FKODFKWWLHUHQ6FKODFKWN|USHUQXQG)OHLVFKWHLOVWFNHQYRP(U]HXJHUELV]XU/DGHQ
WKHNH XQG KDW IU 'HXWVFKODQG LKUHQ $XVJDQJVSXQNW LQ GHU %6(.ULVH ]XU -DKUHV
ZHQGH  3DUDOOHO PXVVWHQ GDPDOV VRZRKO 9HUIDKUHQ ]XU .RQVHUYLHUXQJ
RGHU VFKRQHQGHQ$XIEHZDKUXQJ YRQ WLHULVFKHQ 3UREHQPLW '1$ DOV DXFK GLH QRW
ZHQGLJHQJHQDQDO\WLVFKHQ9HUIDKUHQHQWZLFNHOWZHUGHQ*HZHEHSUREHQYRPOHEHQ
GHQ7LHU JHZLQQWPDQDPHLQIDFKVWHQEHL GHPYRUJHVFKULHEHQHQ(LQ]XJ YRQ2KU
PDUNHQ 'DV EHL GHU 'XUFKORFKXQJ GHV 2KUV DQIDOOHQGH *HZHEH NDQQ GXUFK /D
JHUXQJ EHL   & GXUFK /\RSKLOLVDWLRQ 6&+:(5,1 XD  VRZLH GXUFK
NRQVHUYLHUHQGHQ:DVVHUHQW]XJ%5(0LQHLQHQ=XVWDQGYHUVHW]WZHUGHQGHU
HLQHPHKUMlKULJH/DJHUXQJGHU3UREHQRKQH'1$$EEDXHUODXEW'LH(8HUOLH
HLQH 9HURUGQXQJ ]XU REOLJDWRULVFKHQ 5LQGIOHLVFKHWLNHWWLHUXQJ (*92 
=XU%HUXKLJXQJGHU|IIHQWOLFKHQ'LVNXVVLRQEHUGDV%6(5LVLNREHLP9HU]HKUYRQ
5LQGIOHLVFKHUVFKLHQHQ]DKOUHLFKHSRSXOlUZLVVHQVFKDIWOLFKH11E$,'
(8523b,6&+(.200,66,2111XQGZLVVHQVFKDIWOLFKH3XEOLNDWLR
 
QHQ &,$032/,1,XD267/(5XD6&+:b*(/(]XU
+HUNXQIWVVLFKHUXQJEHL5LQG6FKDIXQG6FKZHLQ'HUÄJHQHWLVFKH)LQJHUDEGUXFN³LVW
EHU HOHNWURQLVFKH7LHUDNWHQ LP ,QWHUQHW YHUIJEDU 5$6086 $OWHUQDWLY ]XU
7LHUNHQQ]HLFKQXQJ EHU '1$0XVWHU NDQQ DXFK GLH 1HW]KDXW GHU $XJHQ 5HWLQD
6FDQQLQJ ]XU ,GHQWLILNDWLRQ XQG 5FNYHUIROJEDUNHLW KHUDQJH]RJHQ ZHUGHQ 11
 'LHVH1DFKZHLVP|JOLFKNHLW EHVFKUlQNW VLFK DEHU DXI GDV OHEHQGH 7LHU XQG
NDQQ EHL 6FKODFKWN|USHUWHLOVWFNHQ QLFKW HLQJHVHW]W ZHUGHQ hEHU (UIDKUXQJHQPLW
GHU 5FNYHUIROJEDUNHLW EHL )OHLVFK EHULFKWHWH %5$16&+(,'  0ROHNXODUH
$QVlW]H GLHQHQ HEHQVR ]XU 5FNYHUIROJEDUNHLW EHL VSH]LHOOHQ 0LOFKSURGXNWHQ YJO
&(5,277,XDDRGHUEHLYHUGRUEHQHP)OHLVFK:$*1(5XD

'LH ]XU$EVWDPPXQJVNRQWUROOH XQG ]XU+HUNXQIWVVLFKHUXQJ YHUZHQGHWHQ9HUIDKUHQ
DXI GHU %DVLV YRQ '1$3RO\PRUSKLVPHQ IDQGHQ DXFK EHL 8QWHUVXFKXQJHQ ]XU
HYROXWLRQlUHQ *HQRPLN 67(3+$1 XQG 'H /25(1=2  VRZLH LQ GHU '1$
*HQHDORJLHYJO)52%g6($QZHQGXQJ

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4.2.4 Die Gendiagnostik 
'LH0ROHNXODUJHQHWLNVSLHOWLQGHU7LHU]FKWXQJQDFK6:$/9(]XQlFKVWHLQH
5ROOHEHLGHU,GHQWLILNDWLRQYRQVRJHQDQQWHQ'HIHNWJHQHQE]Z6FKDGDOOHOHQGLHLQ
)RUP YRQ(UEGHIHNWHQ .UDQNKHLWHQ YHUXUVDFKHQ hEHU GLH*HQGLDJQRVWLN NDQQ EHL
GHQ UH]HVVLYHQ$OOHOHQ HLQH IUKH VFKQHOOH VLFKHUH XQG NRVWHQJQVWLJH6DQLHUXQJ
YRQ3RSXODWLRQHQ YRUJHQRPPHQZHUGHQ:HLWDXV EHGHXWHQGHUZLUG LQ =XNXQIW GLH
$QZHQGXQJGHU*HQGLDJQRVWLNEHLGHU6XFKHXQGGHU(UNHQQXQJYRQVRJHQDQQWHQ
TXDQWLWDWLYHQ /HLVWXQJVPHUNPDOHQ 47/   4XDQWLWDWLYH 7UDLW /RFL VHLQ 6:$/9(
 IDVVWHGLH LQGHQ OHW]WHQ-DKUHQHU]LHOWHQ)RUWVFKULWWHEH]JOLFKGHU1XW]XQJ
GHU*HQWHFKQRORJLHIUGLH7LHU]XFKWZLHIROJW]XVDPPHQ
 ,GHQWLILNDWLRQYRQ'HIHNWJHQHQ
 ,GHQWLILNDWLRQYRQ+DXSWJHQHIIHNWHQXQG
 GLH9HUELQGXQJYRQ%LRXQG*HQWHFKQRORJLH
'LH *HQGLDJQRVWLN ]XU ,GHQWLILNDWLRQ YRQ Defektgenen XPIDVVW GDEHL VRZRKO GLH
'LDJQRVWLN PDQLIHVWHU )HKOIXQNWLRQHQ DOV DXFK GLH SUlGLNWLYH *HQGLDJQRVWLN YJO
',1*(50$11  GLH 5LVLNHQ DXIGHFNHQ KLOIW GLH PLW HLQHU JHZLVVHQ :DKU
VFKHLQOLFKNHLW HLQWUHWHQ N|QQHQ 'DQHEHQ KLOIW VLH EHL GHU $XINOlUXQJ PROHNXODUHU
3DWKRJHQLWlWVPHFKDQLVPHQ RGHU EHL GHU 6XFKH QDFK QHXHQ *HQHQ GLH EHL
NRPSOH[HQ .UDQNKHLWHQ HLQH 5ROOH VSLHOHQ )2(51=/(5  'LH ,GHQWLILNDWLRQ
YRQHauptgeneffektenZLUGDXFKPLWGHP%HJULII/HLVWXQJVGLDJQRVWLNXPVFKULHEHQ
)UGLH9HUNQSIXQJYRQBio- und GentechnologieLQGHU7LHUSURGXNWLRQN|QQHQGLH
9HUIDKUHQ]XU(UVWHOOXQJWUDQVJHQHU7LHUHGLH.HUQWUDQVIHUNORQLHUXQJ]XU(U]HXJXQJ
WUDQVJHQHU .ORQH RGHU GDV (PEU\RQHQ6H[LQJ XQWHU 1XW]XQJ GHU 3&5'LDJQRVWLN
DOV%HLVSLHOHDXIJHIKUWZHUGHQ
%5$'(ZLHVLQVHLQHP%HLWUDJ]XU'RPHVWLNDWLRQGHU+DXVULQGHUGDUDXIKLQ
GDVV GLH *HQGLDJQRVWLN LP 5DKPHQ GHU 0ROHNXODU$UFKlRORJLH HLQHQ ZHUWYROOHQ
%HLWUDJ ]XU .OlUXQJ GHU $EVWDPPXQJ GHU KHXWLJHQ +DXVULQGUDVVHQ YRQ LKUHQ
8UIRUPHQVRZLH]XSK\ORJHQHWLVFKHQ%H]LHKXQJHQ]ZLVFKHQLKQHQOHLVWHQNDQQ

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 3HUVSHNWLYHQ LQ GHU 7LHUSURGXNWLRQ $XV GHU 6LFKW GHU =FKWXQJVZLVVHQVFKDIW
/DQGEDXIRUVFKXQJ9|ONHQURGH6RQGHUKHIW2636
6:$/9( + + 0ROHNXODUJHQHWLN XQG %LRWHFKQRORJLH UHYROXWLRQLHUHQ GLH =XFKWSURJUDPPH LQ GHU
5LQGHU]XFKW659-RXUQDO0LWWHLOXQJVEODWWGHV6lFKVLVFKHQ5LQGHU]XFKWYHUEDQGHV20046


4.2.4.1 Tierart Rind
1XW]XQJVEHLVSLHOH GHU PROHNXODUHQ *HQGLDJQRVWLN IU GLH ,GHQWLILNDWLRQ YRQ
'HIHNWJHQHQVRZLH]XU6XFKHQDFK+DXSWJHQHIIHNWHQXQG47/VLQG IUGLH7LHUDUW
5LQGLQGHQ7DEHOOHQELV]XVDPPHQJHVWHOOWZRUGHQ'DEHLGHU7LHUDUW5LQGLQ
ZLVVHQVFKDIWOLFKHQ$UEHLWHQQDFKGHU1XW]XQJVULFKWXQJXQWHUVFKLHGHQZLUGZHLVHQ
GLH7DEHOOHQ 0LOFKULQGXQG )OHLVFKULQGGLH]LWLHUWHQ3XEOLNDWLRQHQJHWUHQQW
DXI (QWVSUHFKHQG LKUHU ZLUWVFKDIWOLFKHQ %HGHXWXQJ GRPLQLHUHQ EHLP 0LOFKULQG GLH
3XEOLNDWLRQHQ]X*HQRPVFDQ*HQRPXQG.DQGLGDWHQJHQDQDO\VH47/.DUWLHUXQJ
47/ XQG /HLVWXQJVPHUNPDOHQ 0HUNPDOHQ GHU 0LOFKTXDOLWlW XQG GHU 0DVWLWLVUHVLV
WHQ] :DFKVWXP 6FKODFKWN|USHU]XVDPPHQVHW]XQJ XQG )OHLVFK]DUWKHLW VWHOOHQ EHL
GHQ)OHLVFKULQGUDVVHQGHQ+DXSWJHJHQVWDQGGHU8QWHUVXFKXQJHQGDU)RUVFKXQJV
DUEHLWHQ ]X DOOJHPHLQHQ (UENUDQNKHLWHQ GHU 5LQGHU ]XU )HWWV\QWKHVH VRZLH ]XU
$QIlOOLJNHLW IU%6(VLQGEHLDOOHQ1XW]XQJVULFKWXQJHQYRQ5LQGHUQYRQ%HGHXWXQJ
ZRGXUFKLKUH=XRUGQXQJ]XGHQ7DEHOOHQXQGZLOONUOLFKLVW

Tabelle 46: 0ROHNXODUH *HQGLDJQRVWLN EHL TXDOLWDWLYHQ 0HUNPDOHQ XQG (UEIHKOHUQ
EHLP5LQGQDFK(5+$5'7EVRZLH6&+:(5,1E
Qualitative Merkmale Erbfehler (Defektgene) 
+RUQORVLJNHLW %RYLQH/HXNR]\WHQ$GKlVLRQV'HIL]LHQ]%/$'
5RWIDNWRU 'HIL]LHQ]GHU8ULGLQPRQRSKRVSKDW6\QWKDVH'8036
0LOFKSURWHLQYDULDQWHQ .RPSOH[HYHUWHEUDOH)HKOELOGXQJ&90
:DFKVWXP %RYLQH SURJUHVVLYH GHJHQHUDWLYH 0\HOR(QFHSKDORSDWKLH
:HDYHU6\QGURP
0LOFKPHQJH .RQJHQLWDOH0XVNHOK\SHUWURSKLH'RSSHOOHQGHU
 &LWUXOOLQlPLH
 :KLWH+HLIHU'LVHDVH5RDQ
 *HQHUDOLVLHUWH *O\FRJHQRVH *O\FRJHQVSHLFKHUNUDQNKHLW
3203¶V'LVHDVH
 0DSOH6\UXS8ULQ'LVHDVH068'
 .RQJHQLWDOH+\SRWK\UHVRVH.URSI
 D0DQQRVLGRVH
 E0DQQRVLGRVH
 6SKHURF\WRVH
 6\QGDFW\OLH
 &KRQGURG\VSODVLH
 3URWRSRUSK\ULH
 0DUIDQ6\QGURP
 *O\NRJHQVSHLFKHUNUDQNKHLW90F$5'/(
 0\RSKRVSKRU\ODVH'HIL]LHQ]
 %RYLQH6SRQJLIRUPH(QFHSKDORSDWKLH%6(
 'HUPDWRVSDUD[LH(+/(56'$1/266\QGURPXQGlKQOLFK
 &+(',$.+,*$6+,6\QGURPH
ZHLWHUH%HLVSLHOHIU(UEIHKOHUEHLP5LQGILQGHQVLFKLQHLQHUDNWXHOOHQhEHUVLFKWYRQ',67/D

 
Tabelle 47: %HLVSLHOHIU$QZHQGXQJGHU*HQGLDJQRVWLNEHLP0LOFKULQG
Nr. Gegenstand der Publikation Literatur 
 Genomscan, Genom- und Kandidatengenanalyse, QTL-Kartierung, 
QTL und Leistungsmerkmale 

 'LH%HVWLPPXQJGHU%H]LHKXQJHQ]ZLVFKHQ0DUNHUORFLXQG47/EHL
0LOFKULQGHUQPLW+LOIHGHV7RFKWHUXQG(QNHOWRFKWHU'HVLJQV
:(//(5XD
 9HUVFKLHGHQH)RUPHQGHVERYLQHQ3ULRQHQSURWHLQJHQVEHVLW]HQIQI
RGHUVHFKV.RSLHQHLQHVNXU]HQ*&UHLFKHQ(OHPHQWHVLQQHUKDOEGHU
SURWHLQNRGLHUHQGHQ5HJLRQ
*2/'0$11XD
 ,VROLHUXQJERYLQHUFKURPRVRPHQVSH]LILVFKHU'1$0DUNHUPLWWHOV
&KURPRVRPHQPLNURGLVVHNWLRQXQG6LQHRGHU'233&5
:(,.$5'XD
 .DUWLHUXQJYRQ47/IUGHQVRPDWLVFKHQ=HOOJHKDOW $6+:(//XD
 47/IU0HUNPDOHGHU0LOFKSURGXNWLRQXQG*HVXQGKHLWEHLHLQHU86
(OLWH+ROVWHLQ3RSXODWLRQ
$6+:(//XD
 2UJDQLVDWLRQGHVERYLQHQ&DVHLQJHQ/RFXV 581.(/6XD
 .DUWLHUXQJYRQ47/DXI&KURPRVRPEHL)LQQLVFKHQ0LOFKULQGHUQ 9,/..,XD
 1DFKZHLVYRQPXWPDOLFKHQ/RFLIU0HUNPDOHGHU0LOFKSURGXNWLRQ
GHU0LOFK]XVDPPHQVHW]XQJGHU*HVXQGKHLWXQGGHV7\SV
$6+:(//XD
 .DUWLHUXQJYRQ47/IU0LOFKOHLVWXQJVPHUNPDOHEHLQRUZHJLVFKHQ
5LQGHUQ
*20(=5$<$XD

 &KDUDNWHULVLHUXQJGHV¶(QGHVGHV*HQVIUGHQERYLQHQ)DNWRU;, 52%,1621XD
 *HQRPVFDQXQG1DFKZHLVYRQPXWPDOLFKHQ/RFLIU0HUNPDOHGHU
0LOFKGHU*HVXQGKHLWXQGGHV7\SVLQHLQHU86+ROVWHLQ3RSXODWLRQ
$6+:(//XQG9$1
7$66(//
 0DSSLQJ*+5+5*HQDXI&KURPRVRP &21125XD
 ,QWHUQDWLRQDOHU6WDQG47/.DUWLHUXQJ5LQG 6&+:(5,1XQG.h+1

 47/$QDO\VHIUQLFKWSURGXNWLYH0HUNPDOHEHL0LOFKULQGHUQDXV
1HXVHHODQG
63(/0$1XD
 %H]LHKXQJHQ]ZLVFKHQGHQ:DFKVWXPVKRUPRQ/RFLXQG
0LOFKOHLVWXQJVPHUNPDOHQEHL+ROVWHLQ%XOOHQ
98.$6,129,&XD

 0ROHNXODUH&KDUDNWHULVLHUXQJGHU67$7$XQG67$7%*HQHEHL
5LQGXQG0DXV
6(<)(57XD
 *HVDPWJHQRP6FDQ]XP1DFKZHLVYRQ47/EHLP0LOFKULQG 6&+5227(1XD
 8QWHUVXFKXQJHQ]X0DUNHUNDUWHQEHLP5LQG%OXWJUXSSHQXQG47/ 7+206(1
 0|JOLFKH47/DXI5LQGHUFKURPRVRPEHHLQIOXVVHQGDV
*HEXUWVJHZLFKW
*526=XQG0$&1(,/

 1DFKZHLVYRQ47/IUGLH0LOFKSURGXNWLRQDXIGHQ&KURPRVRPHQ
XQGEHLP+ROVWHLQULQG
1$'(6$/,1*$0XD

 1DFKZHLVYRQ47/IU0LOFKOHLVWXQJVPHUNPDOHDXI&KURPVRPHQ
EHLP+ROVWHLQULQG
3/$17(XD
 *HVDPWJHQRP6FDQQDFK8QWHUVFKLHGHQLQGHQ5HNRPELQDWLRQVUDWHQ
]ZLVFKHQGUHL%RVWDXUXV5DVVHQ
7+206(1XD
 8QWHUVXFKXQJHQ]XU47/$QDO\VH %(11(:,7=
 1XNOHRWLG6HTXHQ]GHV(ORQJDWLRQVIDNWRUVĮ .2-,0$XD
 *HQRPVFDQQDFK47/IU0LOFKSURGXNWLRQEHLPQRUZHJLVFKHQ
0LOFKULQG
2/6(1XD
 'LH.DUWLHUXQJGHUERYLQHQ%OXWJUXSSHQV\VWHPH-1¶5¶DQG=
EHZHLVWGHUHQROLJRJHQHWLVFKH(UEOLFKNHLW
7+206(1XD
 *HQRPLVFKHXQGPROHNXODUH&KDUDNWHULVLHUXQJYRQ&/XQGVHLQHV
3URPRWHUV
+$16(1XD
 47/.DUWLHUXQJIUIXQNWLRQHOOH0HUNPDOHEHLGHUGHXWVFKHQ+ROVWHLQ
5LQGHUSRSXODWLRQ
.h+1XD
 1DFKZHLVYRQ47/IU0HUNPDOHGHU0LOFKSURGXNWLRQGHU*HVXQGKHLW
XQGGHU5HSURGXNWLRQ
$6+:(//XD
 )HLQNDUWLHUXQJYRQ47/IU(XWHUJHVXQGKHLW %5,1.
 'LH/HFWLQHGHV,PPXQV\VWHPV0%/$63$63'ZHUGHQYRQ
HLQHPHLJHQHQ/RFXVDXI&KURPRVRPNRGLHUW
*-(56725))XD
 47/XQG*HVXQGKHLWVPHUNPDOHEHLVFKZHGLVFKHQ0LOFKULQGHUQ +2/0%(5*XQG
$1'(56621(./81'

 47/0DSSLQJ5LQGhEHUVLFKWXQG0HWD$QDO\VH .+$7.$5XD
 
Nr. Gegenstand der Publikation Literatur 
 *HQRPZHLWH+DSORW\SHQDQDO\VHXQG$XVZDKOGHU
.DQGLGDWHQJHQUHJLRQ]XU)HLQNDUWLHUXQJHLQHU)OHFNYLHK[5HG
+ROVWHLQ5FNNUHX]XQJVSRSXODWLRQ
0$6/(XD
 47/.DUWLHUXQJIUGLH0HUNPDOH3URWHLQJHKDOWXQG0LOFKPHQJHEHLP
)OHFNYLHK±*HQRPVFDQPLWWHOVVHOHNWLYHP'1$3RROLQJ
0('8*25$&XD
 )HLQNDUWLHUXQJIU0LOFKSURGXNWLRQV47/DXI%7$ 2/6(1XD
 *HVDPWJHQRP6FDQ]XP1DFKZHLVYRQ47/EHLGHULVUDHOLVFKHQ
+ROVWHLQ3RSXODWLRQ
521XD
 *HVDPWJHQRP6FDQDXIPXOWLSOH/HLVWXQJVPHUNPDOHEHLP0LOFKULQG 6&+5227(1XD
 47/XQG*HVXQGKHLWVPHUNPDOHEHLILQQLVFKHQ$\UVKLUHULQGHUQ 6&+8/0$1XD
 .DUWLHUXQJYRQ47/IUGHQ0LOFKFKDUDNWHUDXI&KURPRVRPEHL]ZHL
+ROVWHLQ)DPLOLHQ
9$17$66(//XD

 1DFKZHLVYRQ47/IU.|USHUPHUNPDOHXQG/HLFKWNDOELJNHLWEHL+) $6+:(//XD
 *HQHWLVFKH'LYHUJHQ]EHL5LQGHUUDVVHQKLQVLFKWOLFKGHU.DQGLGDWHQ
*HQORFL
&,7(.XDE
 47/)HLQNDUWLHUXQJDXI%7$LQGHU)OHFNYLHKSRSXODWLRQ *20(5,1*(5XD

 0LNURVDWHOOLWHQXQG.DQGLGDWHQJHQDQDO\VHLP=XVDPPHQKDQJPLW
GHP$XIWUHWHQYRQ3DUDWXEHUNXORVHEHLP5LQG
+,1*(5XD
 )HLQNDUWLHUXQJGHU6SLQDOHQ0XVNHODWURSKLH60$EHL%UDXQYLHK .5(%6XD
 2VWHRSRQWLQ*HQYDULDQWHQXQG0LOFKOHLVWXQJVPHUNPDOH /(21$5'XD
 47/)HLQNDUWLHUXQJDXI%7$LQGHU)OHFNYLHKSRSXODWLRQ 0$6/(XD
 *LEWHVHLQHQ47/PLW(IIHNWDXI=HOO]DKODXI%7$LQGHU
)OHFNYLHKSRSXODWLRQ"
0('8*25$&XD
 47/8QWHUVXFKXQJHQDXI&KURPRVRPEHLP$QJOHU5LQG 6$1'(56XD
 *HQHWLVFKHU)RUWVFKULWWEHLPHKUVWXILJHQ5LQGHU]XFKWSURJUDPPHQ
XQWHU1XW]XQJYRQJHQHWLVFKHQ0DUNHUQ
6&+5227(1XD
 3RWHQWLHOOHJHQHWLVFKH0DUNHUIUGLH1lKUVWRIIYHUZHUWXQJ 6&+:(5,1XD
 1XW]XQJGHU5RKGDWHQJHQVHTXHQ]GHV5LQGHV]XU$QDO\VHYRQ
.DQGLGDWHQJHQHQ
6(()5,('XD
 %HVWLPPXQJYRQ47/IU0LOFKSURGXNWLRQVPHUNPDOHEHLGHUGHXWVFKHQ
+ROVWHLQ5LQGHUSRSXODWLRQ
6=<'$XD
 Genotypisierung von Rinderrassen 
 *HQRW\SLVLHUXQJLQGLVFKHU0LOFKULQGHUQDXI%/$'XQG&LWUXOOLQlPLH 3$'((5,XD
 0ROHNXODUJHQHWLVFKH'LIIHUHQ]LHUXQJYHUVFKLHGHQHU
5RWYLHKSRSXODWLRQHQ
6,0,$1(5XD
 1DFKZHLVYRQ*HQDQWHLOHQQDWLYHUMDSDQLVFKHU5LQGHUEHLMDSDQLVFKHQ
+ROVWHLQ.KHQDQKDQGYRQ6HTXHQ]YDULDWLRQHQGHUPW'1$
768-,XD
 Milchproteine  
 ,GHQWLIL]LHUXQJGHUERYLQHQț&DVHLQ*HQRW\SHQDXIGHU'1$(EHQH 5$1'2XD
 'DUVWHOOXQJGHU5)/3GHVț&DVHLQVXQGGHUHQ%H]LHKXQJ]XU
0LOFKOHLVWXQJXQG9HUDUEHLWXQJVHLJHQVFKDIWHQ
.h+1
 *HQRW\SLVLHUXQJGHVERYLQHQ.DSSD&DVHLQORFXVQDFK9HUPHKUXQJ
GHU'1$6HTXHQ]
0('5$12XQG$*,8
/$5&25'29$D
 9HUPHKUXQJGHU*HQVHTXHQ]HQGHVERYLQHQȕ/DNWRJOREXOLQVPLWWHOV
3&5XQG,GHQWLIL]LHUXQJGHUJHQHWLVFKHQ9DULDQWHQGXUFK5)/3
$QDO\VH
0('5$12XQG$*,8
/$5&25'29$E
 $QDO\VHGHU0LOFKSURWHLQJHQHPLW3&55)/3XQG3$6$ 52770$11XQG
6&+/((
 &DVHLQ+DSORW\SHQXQGLKUH%H]LHKXQJ]X0LOFKOHLVWXQJVPHUNPDOHQ
EHLILQQLVFKHQ$\UVKLUHULQGHUQ
9(/0$/$XD
 1DFKZHLVYRQ613VEHLP*HQGHVĮ/DNWDOEXPLQVPLWWHO3&55)/3 92(/.(5XD
 *HQRW\SLVLHUXQJGHVĮ6&DVHLQV)PLWVHTXHQ]VSH]LILVFKHQ3ULPHUQ 35,1=(1%(5*XD

 66&33&5IUGHQ1DFKZHLVGHUȕ&DVHLQ*HQ9DULDQWHQ$$$
XQG%
%$55262XD
 (LQ3&55)/37HVWPLWGHP(Q]\P3YX,,]XP1DFKZHLVGHVȕ
/DNWRJOREXOLQ'$OOHOV
%5$816&+:(,*XD

 $OOHOIUHTXHQ]HQXQGJHQHWLVFKH'LVWDQ]GHU*HQHIUț&DVHLQȕ
/DNWRJOREXOLQXQG:DFKVWXPVKRUPRQEHLYHUVFKLHGHQHQ5LQGHUUDVVHQ
.(0(1(6XD
 
Nr. Gegenstand der Publikation Literatur 
 66&3$QDO\VHDPERYLQHQ&61/RFXVHUODXEWGLH8QWHUVFKHLGXQJ
YRQVHFKV$OOHOHQGLHGHQEHNDQQWHQ3URWHLQYDULDQWHQ$%&()*
DQGGUHLQHXHQ'1$3RO\PRUSKLVPHQ+,$HQWVSUHFKHQ
35,1=(1%(5*XD

 $VVR]LDWLRQHQ]ZLVFKHQ'1$3RO\PRUSKLVPHQGHU0LOFKSURWHLQJHQH
XQGGHV:DFKVWXPVKRUPRQJHQVPLWTXDOLWDWLYHQXQGTXDQWLWDWLYHQ
0HUNPDOHQ
(5+$5'7
 6FKQHOOEHVWLPPXQJGHUJHQHWLVFKHQ9DULDQWHQYRQȕ&DVHLQXQGȕ
/DNWRJOREXOLQDXV0LOFK]HOOHQXQWHU1XW]XQJGHU5HDO7LPH3&5IU
GHQ6131DFKZHLV
(,163$1,(5XD
 3RO\PRUSKLVPHQGHV&6163URPRWHUV.DUWLHUXQJ+DSORW\SHQXQG
%H]LHKXQJHQ]X0LOFKOHLVWXQJVPHUNPDOHQEHLYHUVFKLHGHQHQ5DVVHQ
35,1=(1%(5*XD

 *HQRW\SGHV&6163URPRWHUVDXI&KURPRVRPIKUWEHL
+ROVWHLQWLHUHQ]XKRKHP0LOFKHLZHLJHKDOW
35,1=(1%(5*
 )XQNWLRQHOOH$QDO\VHGHU3URPRWRUHQGHVERYLQHQȕXQGț
&DVHLQJHQVDQHLQHU=HOO/LQLHDXV(XWHUJHZHEH
'(%(/-$.XD
 +RKH9DULDELOLWlWLQGHQ0LOFKSURWHLQJHQHQGHU%RVLQGLFXV5LQGHULQ
.DPHUXQXQG1LJHULDXQG(QWGHFNXQJHLQHVQHXHQ3URPRWRUDOOHOVIU
Į6&DVHLQ
,%($*+$$:(08XD

 3RO\PRUSKH$3%LQGXQJVVWHOOHLQGHU¶)ODQNHGHV&616*HQV
]HLJWTXDQWLWDWLYH8QWHUVFKLHGHLQGHU3URWHLQELQGXQJGLHPLWGHU
0LOFKSURWHLQH[SUHVVLRQYHUEXQGHQVLQG
.866XD
 (LQIOXVVYRQERYLQHP6RPDWRWURSLQDXIGDV1LYHDXGHUP51$YRQȕ
&DVHLQLP(XWHUJHZHEHYRQODNWLHUHQGHQ.KHQ
<$1*XD
 Leber, Darm, Euter und Glukosestoffwechsel 
 ([SUHVVLRQHLQHV*OXNRVHWUDQVSRUWHU*HQVLP(XWHUJHZHEH =+$2XD
 *OXNRVHYHUVRUJXQJXQG*OXNRQHRJHQHVHGHU+RFKOHLVWXQJVNXK
0|JOLFKH'1$3RO\PRUSKLVPHQ
:(0+(8(5XD
 *HQH[SUHVVLRQGHV*+5LQ/HEHUJHZHEHYRQ0LOFKNKHQZlKUHQGGHU
=ZLVFKHQWUDJH]HLW
5$'&/,))XD
 *HQH[SUHVVLRQYRQ*$3'+XQG&\FORSKLOLQLQGHU/HEHUYRQ
0LOFKNKHQXQGPHWDEROLVFKHU6WDWXV
5+2$'6XD
 6WRIIZHFKVHOXQWHUVXFKXQJHQYRQ0LOFKNKHQLQGHU=ZLVFKHQWUDJH]HLW
PLW+LOIHGHUP51$YRQ/LSRSURWHLQHQGHU/HEHU
%(51$%8&&,XD
 8QWHUVXFKXQJHQ]XUP51$1LYHDXYRQ(Q]\PHQGHU*OXNRQHRJHQHVH
LQGHU/HEHUYRQ.lOEHUQQDFK*DEHYRQ'H[DPHWKDVRQXQG
:DFKVWXPVKRUPRQ
+$0021XD
 bQGHUXQJHQLQGHU*HQH[SUHVVLRQGHU*OXNRVHWUDQVSRUWHUEHL
ODNWLHUHQGHQXQGQLFKWODNWLHUHQGHQ.KHQ
.20$768XD
 ([SUHVVLRQYRQ5H]HSWRUHQXQG=LHOJHQHQLQ/HEHUXQG'DUPYRQ
QHXJHERUHQHQ.lOEHUQEHL)WWHUXQJYRQ.RORVWUXPXQG9LWDPLQ$
.5h*(5XD
 .ORQLHUXQJXQG([SUHVVLRQGHVERYLQHQ1DWULXP*OXNRVH
&RWUDQVSRUWHUV6*/7
=+$2XD
 Mastitis 
 ([SUHVVLRQHLQHV/\VR]\PNRGLHUHQGHQ*HQV +(1.(XD
 %H]LHKXQJHQ]ZLVFKHQGHP/HXNR]\WHQDQWLJHQ'5%$OOHOHQXQG
0DVWLWLVEHLNDQDGLVFKHQ+ROVWHLQNKHQ
/(':,'*(
 )XQNWLRQHOOHXQGVWUXNWXUHOOH$QDO\VHYRQȕ'HIHQVLQHQLQGHUERYLQHQ
0LOFKGUVH
5(,1+$5'7XD
 *HQRPLVFKH&KDUDNWHULVLHUXQJYRQȕ'HIHQVLY*HQHQDOV
.DQGLGDWHQJHQHQIU0DVWLWLVUHVLVWHQ]
5226(1
 5LQGHUȕ'HIHQVLY*HQH,GHQWLIL]LHUXQJ&KDUDNWHULVLHUXQJXQG
([SUHVVLRQLP(XWHUJHZHEH
5226(1XD
 %H]LHKXQJHQ]ZLVFKHQGHQ3RO\PRUSKLVPHQGHV&;&5*HQVXQG
VXENOLQLVFKHUNOLQLVFKHU0DVWLWLV
<281*(50$1XD

 =\NOLVFKH5HJXODWLRQGHUP51$([SUHVVLRQYRQSURLQIODPPDWRULVFKHQ
6\VWHPHQLPERYLQHQ(QGRPHWULXP
),6&+(5XD
 8QWHUVXFKXQJHQ]XU%HGHXWXQJDQWLPLNURELHOOHU3HSWLGHLPERYLQHQ
0LOFKGUVHQJHZHEHȕ'HIHQVLQH
5(,1+$5'7XD
 *HQH[SUHVVLRQ YRQ $OEXPLQ LQ *HZHEHQ DXHUKDOE GHU /HEHU XQG
VHLQH6\QWKHVHLQGHU0LOFKGUVHLQ$EKlQJLJNHLWYRP0DVWLWLVVWDWXV
6+$0$<XD
 
Nr. Gegenstand der Publikation Literatur 
 &KDUDNWHULVLHUXQJ ERYLQHU DQWLEDNWHULHOOHU 3URWHLQH DXV GHU 6DSRVLQ
)DPLOLHDXV/\PSKR]\WHQ'1$
625',//2XD
 DGAT-, LPAAT- und Leptin-Gen sowie Milchfettsynthese  
 '*$7*HQXQG0LOFKOHLVWXQJVPHUNPDOH )5,(6XQG7+$//(5

 %H]LHKXQJHQ]ZLVFKHQ/HSWLQJHQ3RO\PRUSKLVPHQXQG
3URGXNWLRQVPHUNPDOHQVRZLH/HEHQGJHZLFKWEHL+ROVWHLQ)lUVHQ
/,()(56XD
 .ORQLHUXQJXQG/RNDOLVDWLRQGHV/3$$7*HQVGDVIUHLQ(Q]\PGHU
7ULJO\]HULG%LRV\QWKHVHNRGLHUW
0,675<XQG0('5$12

 &KDUDNWHULVLHUXQJGHV'*$7*HQVLQGHUQHXVHHOlQGLVFKHQ
0LOFKULQGSRSXODWLRQ
63(/0$1XD
 613VGHV/HSWLQ*HQXQG%H]LHKXQJ]XU0LOFKXQG
0LOFKSURWHLQPHQJH
%8&+$1$1XD
 %H]LHKXQJHQ]ZLVFKHQ/HSWLQJHQ3RO\PRUSKLVPHQXQGGHU
6HUXPOHSWLQNRQ]HQWUDWLRQEHL0LOFKNKHQ
/,()(56XD
 '*$7.$0XWDWLRQLVWQLFKWDOOHLQYHUDQWZRUWOLFKIU
0LOFKSURGXNWLRQV47/DXI&KURPRVRP
%(11(:,7=XD
 8QWHUVXFKXQJ]XU*HQH[SUHVVLRQYRQ/HSWLQ/HSWLQUH]HSWRUHQXQG
0LOFKSURWHLQHQLP(XWHUJHZHEHPLWWHOVUW573&5
)(8(50$11XD
 (LQH)HKOPXWDWLRQLPERYLQHP/HSWLQ5H]HSWRUJHQEHHLQIOXVVWGLH
/HSWLQNRQ]HQWUDWLRQLQGHUVSlWHQ7UlFKWLJNHLW
/,()(56XD
 /HSWLQ*HQ3RO\PRUSKLVPHQXQG=XFKWZHUWIU
0LOFKOHLVWXQJVPHUNPDOH
0$'(-$XD
 =XFKWZHUWYRQ+ROVWHLQ%XOOHQLQ%H]XJDXIGLH3RO\PRUSKLVPHQGHV
'*$7*HQV
&,7(.XDD
 1DFKZHLVYRQPXOWLSOHQ$OOHOHQXQG3OHLRWURSLHHIIHNWHQEHLPERYLQHQ
'*$7*HQ
.h+1XQG7+$//(5

 .RPELQLHUWH/HSWLQJHQRW\SHQXQG0LOFKOHLVWXQJEHLSROQLVFKHQ6% .8/,*
 =XVDPPHQKlQJH]ZLVFKHQ3RO\PRUSKLVPHQGHV/HSWLQ3URPRWHUV
XQGGHP6HUXPOHSWLQJHKDOWVRZLH/HLVWXQJVPHUNPDOHQ
1.580$+XD
 6HOHNWLRQQDFK)XWWHUDXIQDKPHDQKDQG/HSWLQ*HQWHVW 9($87+,(5
 Sonstige Untersuchungen 
 ,GHQWLIL]LHUXQJXQG&KDUDNWHULVLHUXQJHLQHVJHQHWLVFKHQ'HIHNWHVGHU
EHL+ROVWHLQ5LQGHUQ/HXNR]\WHQ$GKlVLRQVGHIL]LHQ]YHUXUVDFKW
6+867(5XD
 9DULDQWHQGHV:DFKVWXPVKRUPRQJHQVEHL3RSXODWLRQHQPLW
XQWHUVFKLHGOLFKHU0LOFKOHLVWXQJ
&,7(.XD
 =ZHLUDVVHVSH]LILVFKH$OOHOHEHLP0&5*HQEHLGHQ5DVVHQ%URZQ
6ZLVVXQG6DOHU
.5,(*(60$11XD

 &KDUDNWHULVLHUXQJGHU'5%$OOHOHLP0+&GHU-DSDQLVFKHQ
6KRUWKRUQ5LQGHUGXUFK3&5VHTXHQ]JHVWW]WH7\SLVLHUXQJ
7$.(6+,0$XD
 ,GHQWLIL]LHUXQJXQG&KDUDNWHULVLHUXQJYRQPXOWLSOHQÄVSOLFLQJ³)RUPHQ
GHUERYLQHQ3URFK\PRVLQP51$
=,129,(9$XD
 8QWHUVXFKXQJGHUU'1$YRQ3DQVHQSURWR]RHQPLWWHOV3&5 .$51$7,XD
 3&55)/36WXGLHQ]XP*HQGHV6WUHVV3URWHLQVXQG]XU
1XW]XQJVGDXHUYRQ.KHQ
6&+:(5,1XD
 3,7+LQI*HQXQG0LOFKOHLVWXQJVPHUNPDOHEHLSROQLVFKHQ
VFKZDU]EXQWHQ.KHQ
'<%86XD
 8QWHUVXFKXQJHQ]XU:LUNXQJYRQ%67*DEHQDXIGLH([SUHVVLRQYRQ
*HQHQLQGHU*HElUPXWWHU
%$/$*8(5XD
 &KDUDNWHULVLHUXQJXQGIXQNWLRQHOOH$QDO\VHGHUERYLQHQ3KRVSKROLSDVH
&]HWDE3/&ȗLQ+RGHQJHZHEHPLWWHOV4573&5
&+20'(-XD
 =XVDPPHQKlQJH]ZLVFKHQGHQJHQHWLVFKHQ3URODNWLQ9DULDQWHQXQG
GHQ/HLVWXQJVPHUNPDOHQGHV6FKZDU]EXQWHQXQGGHV-HUVH\5LQGHV
'<%86XD
 8QWHUVFKLHGHLP([SUHVVLRQVPXVWHUHSLJHQHWLVFKUHOHYDQWHU*HQHLQLQ
YLYRXQGLQYLWURJHQHULHUWHQSUlLPSODQWDWRULVFKHQ5LQGHUHPEU\RQHQ
+g))0$11XD
 %H]LHKXQJHQ]ZLVFKHQGHP3URWHDVHLQKLELWRUJHQXQG
3URGXNWLRQVPHUNPDOHQEHLP+ROVWHLQULQG
.+$7,%XD
 8QWHUVXFKXQJHQ]XUP51$([SUHVVLRQKLVWRQPRGLIL]LHUHQGHU*HQHLQ
ERYLQHQSUlLPSODQWDWRULVFKHQ(PEU\RQHQ
12:$.,0,$/(.XD

 
(LQH (UNOlUXQJ IU GLH LQ GHQ 7DEHOOHQ  ELV  DXIJHIKUWHQ $ENU]XQJHQ LVW LQ GHU DQJHIKUWHQ
/LWHUDWXU LP*ORVVDU RGHU LQ GHU QDFKIROJHQGHQhEHUVLFKW ]X ILQGHQ%67 %RYLQHV6RPDWRWURSLQ
&616 1RPHQNODWXU%H]HLFKQXQJIUGDV$OSKD6&DVHLQ*HQ&;&5 1RPHQNODWXU%H]HLFK
QXQJ IUERYLQHV*HQ'*$7 'LDF\OJO\FHURO$F\OWUDQVIHUDVH(7/ HFRQRPLF WUDLW ORFL*$3'+ 
JO\FHUDOGHK\GHSKRVSKDWH GHK\GURJHQDVH *5+   :DFKVWXPVKRUPRQUH]HSWRU +(;$  
O\VRVRPDOHV (Q]\P +H[RVDPLGDVH $ /3$$7   /\VRSKRVSKDWLGLF $FLG $F\OWUDQVIHUDVH 0+&  
0DMRU+DXSW+LVWRNRPSDWLELOLWlWV.RPSOH[ 3,7   SLWXLWDU\VSHFLILF SURWHLQ +LQI  
5HVWULNWLRQVHQ]\P


Tabelle 48: %HLVSLHOHIU$QZHQGXQJGHU*HQGLDJQRVWLNEHLP)OHLVFKULQG
Nr. Gegenstand der Publikation Literatur 
 Genomanalyse und Genotypisierung von Rinderrassen 
 ,VWGDVDPHULNDQLVFKH=HEXZLUNOLFK%RVLQGLFXV" 0(,5(//(6XD
 9HULIL]LHUXQJGHV3HGLJUHHVYRQ)MlOO5LQGHUQPLW+LOIHGHU'1$
0LNURVDWHOOLWHQDQDO\VH
$/+866(,1XQG
0$77+(6
 7HVWDXIGLHJHQHWLVFKH9HUVFKLHGHQKHLWYRQ5LQGHUUDVVHQPLWWHOV
0LNURVDWHOOLWHQ'1$$QDO\VH
0$8'(7XD
 +(/XQG,15$0LNURVDWHOOLWHQDOV0DUNHUEHLP%DOL5LQG +$1',:,5$:$1XD

 $QDO\VHYRQPXOWLSOHQF'1$0LNURDUUD\6WXGLHQ]XUJHQHWLVFKHQ
9HUEHVVHUXQJGHV)OHLVFKULQGHV
5(9(57(5XD
 Wachstum und Schlachtkörperzusammensetzung 
 =XVDPPHQKlQJH]ZLVFKHQ*+5+XQG3,7*HQXQG
3URGXNWLRQVPHUNPDOHQEHL/LPRXVLQ5LQGHUQ
'<%86XD
 =XVDPPHQKlQJH]ZLVFKHQ613VEHLP:DFKVWXPVKRUPRQXQG
:DFKVWXPVKRUPRQ5HSHSWRU*HQXQG:DFKVWXPVPHUNPDOHQ
*(XD
 ,GHQWLIL]LHUXQJXQG)HLQNDUWLHUXQJYRQ47/IU:DFKVWXPVPHUNPDOH
DXIGHQ&KURPRVRPHQXQGEHL%RVWDXUXV
.1((/$1'XD
 =XVDPPHQKlQJH]ZLVFKHQ$OOHOW\SHQGHV0\RVWDWLQJHQVXQG
)UKVWHUEOLFKNHLWGHU.lOEHU:DFKVWXPXQG
6FKODFKWN|USHU]XVDPPHQVHW]XQJ
&$6$6XD
 1LYHDXGHUP51$GHV:DFKVWXPVIDNWRUVLQ0XVNHOXQG/HEHUEHL
%XOOHQQDFK6WHURLGJDEH
:+,7(XD
 %HZHUWXQJGHU.DQGLGDWHQJHQHP\IXQGLJIDXI&KURPRVRPIU
:DFKVWXPEHL%RVWDXUXV
/,XDD
 47/$QDO\VHIU:DFKVWXPVXQG6FKODFKWN|USHUPHUNPDOHEHL
+DOEJHVFKZLVWHUIDPLOLHQ:DJ\X
0,=26+,7$XD
 (UVWHOOXQJGHU*HQH[SUHVVLRQVSURILOHYRQ0XVNHOJHZHEHEHLUHVWULNWLY
JHIWWHUWHQ%UDKPDQ%XOOHQPLW+LOIHYRQF'1$0LNURDUUD\V
%<51(XD
 %HZHUWXQJYRQ613VEHL*HQHQDXIGHQ&KURPRVRPHQXQGLQ
9HUELQGXQJPLWGHU6FKODFKWN|USHU]XVDPPHQVHW]XQJEHL%RVLQGLFXV
&$6$6XD
 'LH([SUHVVLRQGHUP51$GHV:DFKVWXPVKRUPRQUH]HSWRUV$LVW
ZlKUHQGGHU*HEXUWEHL0LOFKNKHQDEHUQLFKWEHL)OHLVFKNKHQ
YHUULQJHUW
-,$1*XD
 %H]LHKXQJHQ]ZLVFKHQGHQ3RO\PRUSKLVPHQHLQLJHU.DQGLGDWHQJHQH
XQG:DFKVWXPVUDWH)XWWHUDXIQDKPHXQGYHUZHUWXQJVRZLH
,QGLNDWRUHQGHU6FKODFKWN|USHUXQG)OHLVFKTXDOLWlWEHLP5LQG
235=$'(.XD
 Doppellender - Muskelhypertrophie 
 *HQRW\SLVLHUXQJGHV'RSSHOOHQGHU/RFXVPK )$+5(1.58*XD

 )XQNWLRQHOOH*HQRPLN]XU$QDO\VHGHUERYLQHQ0XVNHOK\SHUWURSKLH 3,&$5'XD
 0\RVWDWLQ0XWDWLRQ0XVNHOK\SHUWURSKLH'RSSHOOHQGHUXQG
6WW]JHZHEHNUDQNKHLW
635,1*(5
 Fleischzartheit und Fleischqualität 
 =DUWKHLWLP/RQJLVVLPXVZLUGYRP&KURPRVRPEHHLQIOXVVW .((/(XD
 %H]LHKXQJHQ]ZLVFKHQHLQHP3&566&3DPERYLQHQ
&DOSDVWDWLQORFXVPLWGHU&DOSDVWDWLQDNWLYLWlWXQGGHU)OHLVFK]DUWKHLW
&+81*XD
 (LQIOXGHU&DOSDLQSURWHRO\VHXQGGHV&DOSDLQ*HQRW\SVDXIGLH
)OHLVFK]DUWKHLWEHL$QJXV%XOOHQ
'$9,(6XD
 %HZHUWXQJHLQH613LP&$31*HQLQ%H]XJDXI)OHLVFK]DUWKHLW 3$*(XD
 
Nr. Gegenstand der Publikation Literatur 
 0LWRFKRQGULDOH'1$XQG5LQGIOHLVFKTXDOLWlW 0$11(1XD
 :HOWZHLWHUVWHU*HQWHVWDXI=DUWKHLWEHLP5LQG ./(771(5
 %H]LHKXQJHQ]ZLVFKHQ0DUNHUQLP&$31*HQXQGGHU
)OHLVFK]DUWKHLW
3$*(XD
 %H]LHKXQJHQ]ZLVFKHQ613VLP/HSWLQJHQXQG0HUNPDOHQGHU
6FKODFKWN|USHUXQG)OHLVFKTXDOLWlWEHL)OHLVFKULQGHUQ
6&+(1.(/XD
 ,GHQWLIL]LHUXQJYRQJHQHWLVFKHQ0DUNHUQIU)HWWDQVDW]XQG
)OHLVFK]DUWKHLWDXIGHPERYLQHQ&KURPRVRP(UVWHOOXQJHLQHU613
.DUWHQLHGULJHU$XIO|VXQJ
6721(XD
 (LQQHXHU613LP&$31*HQHUJlQ]WGLHJHJHQZlUWLJHQ
=DUWKHLWVPDUNHUWHVWVXQWHU(LQVFKOXVVYRQ%RVLQGLFXV%RVWDXUXVXQG
GDUDXVHQWVWDPPHQGHU.UHX]XQJHQ
:+,7(XD
 IMF und Rückenfett 
 '*$7*HQ$OOHOH$XQG.EHHLQIOXVVHQGHQ,0)*HKDOWEHLP5LQG (:$/'XQG)5,(6

 ,GHQWLIL]LHUXQJXQG)HLQNDUWLHUXQJYRQ47/IU5FNHQIHWWDXIGHQ
&KURPRVRPHQXQGEHL%RVWDXUXV
/,XDE
 BSE 
 3RO\PRUSKLVPHQ$QDO\VHGHV3ULRQHQJHQVLQ%6(LQIL]LHUWHQXQG
QLFKWLQIL]LHUWHQ5LQGHUQ
1(,%(5*6XD
 $QDO\VHQHXHU'1$9DULDQWHQLP3ULRQHQSURWHLQFRGLHUHQGHQ*HQ
3513XQGGHUHQ%H]LHKXQJHQ]XU%6(,Q]LGHQ]
35(866XD
 :HOFKH'1$9DULDQWHQLQ.DQGLGDWHQJHQUHJLRQHQVLQGPLWGHU%6(
,Q]LGHQ]DVVR]LLHUW"
%2%$/XD
 8QWHUVXFKXQJHQ]XU$VVR]LDWLRQYRQ9DULDQWHQGHVERYLQHQ+(;$
*HQVPLWGHU$QIlOOLJNHLWIU%6(
-8/,1*XD
 3RVLWLRQHOOHXQGIXQNWLRQDOH.DQGLGDWHQJHQHIUGLH$QIlOOLJNHLWIU
%6(
025,1$XD
 )XQNWLRQHOOH&KDUDNWHULVLHUXQJGHVERYLQHQ35313URPRWRUVLP
+LQEOLFNDXIQDWUOLFKH3RO\PRUSKLVPHQ
6$1'(5XD
 Sonstige Untersuchungen 
 $QDO\VHGHU5)/33RO\PRUSKLVPHQGHV.DSSD&DVHLQJHQVLQ%H]XJ
]XP*HZLFKWYRQ1DFKNRPPHQGHV1HOORU)OHLVFKULQGHV
%,$6(XD
 %HZHUWXQJYRQVRPDWLVFKHQ0LOFK]HOOHQDOVP51$4XHOOH]XP
6WXGLXPGHU)HWWV\QWKHVHLP(XWHUYRQODNWLHUHQGHQ)OHLVFKNKHQ
0855,(7$XD
(UNOlUXQJHQ]X7DEHOOH&$31 &DOFLXPDNWLYLHUWHQHXWUDOH3URWHDVH&/&/ 6HUXP
3URWHLQHGHV&ROOHFWLQW\SV'*$7 'LDF\OJO\FHURO2DF\OWUDQVIHUDVH+(/,15$ %H]HLFKQXQJ
IU0LNURVDWHOOLWHQ3ULPHUQDFKGHQ,QVWLWXWLRQHQGHU(UVWSXEOLNDWLRQLJI LQVXOLQOLNHJURZWKIDFWRU
0%/$ PDQQDQELQGHQGHV/HFWLQ$PK 0XVNHOK\SHUWURSKLHP\I P\RJHQLFIDFWRU3531 
3ULRQHQSURWHLQ63$63' 3URWHLQHGHV&ROOHFWLQW\SV67$7 VLJQDOWUDQVGXFHUDQGDFWLYDWRUVRI
WUDQVFULSWLRQ

Literatur zur Gendiagnostik bei der Tierart Rind 
7DEHOOH
',67/27KHXVHRIPROHFXODUJHQHWLFVLQHOLPLQDWLRQRILQKHULWHGDQRPDOLHVLQFDWWOH$UFK7LHU]
'XPPHUVWRUI48D6
(5+$5'7*0ROHNXODUH*HQGLDJQRVWLNEHLTXDOLWDWLYHQ0HUNPDOHQXQG(UEIHKOHUQ+OVHQEHU
JHU*HVSUlFKH:HLPDUELV-XQL2000b6FKULIWHQUHLKHGHU+:LOKHOP6FKDXPDQQ
6WLIWXQJ+DPEXUJ6
6&+:(5,103ULYDWPLWWHLOXQJ]XYHUIJEDUHQ*HQWHVWVEHLP5LQG2NWREHU2000E
6&+:(5,10:LHZLUGGLH*HQGLDJQRVWLNGLH7LHU]XFKWEHHLQIOXVVHQ".ROORTXLXP0ROHNXODUJHQH
WLVFKH XQG SK\VLRORJLVFKH 0HUNPDOH LQ GHU 5LQGHU]XFKW )RUVFKXQJVLQVWLWXW IU GLH %LRORJLH
ODQGZLUWVFKDIWOLFKHU1XW]WLHUH6FKULIWHQUHLKH+HIW20056

Gendiagnostik Milchrinder7DEHOOH
$6+:(//065(;52$'&(MU0,//(55+X9$15$'(1300DSSLQJHFRQRPLFWUDLW
ORFLIRUVRPDWLFFHOOVFRUHLQ+ROVWHLQFDWWOHXVLQJPLFURVDWHOOLWHPDUNHUVDQGVHOHFWLYHJHQRW\SLQJ
$QLPDO*HQHWLFV27
 
$6+:(//065(;52$'&(MU0,//(55+9$15$'(130X'$<'HWHFWLRQRIORFL
DIIHFWLQJPLONSURGXFWLRQDQGKHDOWKWUDLWV LQDQHOLWH86+ROVWHLQSRSXODWLRQXVLQJPLFURVDWHOOLWH
PDUNHUV$QLPDO*HQHWLFV28
$6+:(//06'$<9$17$66(//&39$15$'(1300,//(55+X5(;52$'MU
&('HWHFWLRQ RI3XWDWLYH /RFL$IIHFWLQJ0LON3URGXFWLRQ DQG&RPSRVLWLRQ+HDOWK DQG7\SH
7UDLWVLQD8QLWHG6WDWHV+ROVWHLQ3RSXODWLRQ-'DLU\6FL81
$6+:(//06X9$17$66(//&3'HWHFWLRQRI3XWDWLYH/RFL$IIHFWLQJ0LON+HDOWKDQG7\S
7UDLWV LQD86+ROVWHLQ3RSXODWLRQ8VLQJ0LFURVDWHOOLWH0DUNHUV LQD*HQRPH6FDQ-'DLU\
6FL82
$6+:(//06+(<(1':62167(*$5'769$17$66(//&3'$<9DQ5$'(1
305210:(//(5-,X/(:,1+$'HWHFWLRQRI4XDQWLWDWLYH7UDLW/RFL$IIHFWLQJ0LON
3URGXFWLRQ+HDOWKDQG5HSURGXFWLYH7UDLWVLQ+ROVWHLQ&DWWOH-'DLU\6FL87
$6+:(//06+(<(1'::(//(5- ,521062167(*$5'769$17$66(//
&3X/(:,1+$'HWHFWLRQRI4XDQWLWDWLYH7UDLW/RFL ,QIOXHQFLQJ&RQIRUPDWLRQ7UDLWVDQG
&DOYLQJ(DVHLQ+ROVWHLQ)ULHVLDQ&DWWOH-'DLU\6FL88
%$/$*8(5 6 $ 3(56+,1* 5 $ 52'5,*8(=6$//$%(55< & 7+$7&+(5 : : X
%$',1*$ / (IIHFWV RI %RYLQH 6RPDWRWURSLQ RQ 8WHULQH*HQHV 5HODWHG WR WKH 3URVWDJODQGLQ
&DVFDGHLQ/DFWDWLQJ'DLU\&RZV-'DLU\6FL88
%$55262$'811(56X&$fÏ1-7HFKQLFDO1RWH8VHRI3&56LQJOH6WUDQG&RQIRUPDWLRQ
3RO\PRUSKLVP$QDO\VLVIRU'HWHFWLRQRI%RYLQHȕ&DVHLQ9DULDQWV$$$DQG%-$QLP6FL
77
%(11(:,7= - ,QYHVWLJDWLRQ RQ 47/ DQDO\VLV ZLWK VSHFLDO HPSKDVLV RQ UHVDPSOLQJ WHFKQLTXHV
'LVVHUWDWLRQ 8QLYHUVLWlW .LHO 2002 6  6FKULIWHQUHLKH GHV ,QVWLWXWV IU 7LHU]XFKW XQG
7LHUKDOWXQJGHU&KULVWLDQ$OEUHFKWV8QLYHUVLWlW]X.LHO+HIW
%(11(:,7= -5(,16&+13$8/6 /22)7&.$83(%:(,0$11&(5+$5'7*
7+$//(5 * .h+1 & 6&+:(5,1 0 7+206(1 + 5(,1+$5'7 ) 5((176 5 X
.$/0(7KH'*$7.$0XWDWLRQ ,V1RW6ROHO\5HVSRQVLEOH IRU WKH0LON3URGXFWLRQ7UDLW
/RFXVRQWKH%RYLQH&KURPRVRPH-'DLU\6FL87
%(51$%8&&,8521&+,%%$6,5,&Ñ /3,5$==,'58(&$) /$&(7(5$1 X1$5
'21( $ $EXQGDQFH RI P51$ RI $SROLSRSURWHLQ % $SROLSRSURWHLQ ( DQG 0LFURVRPDO
7ULJO\FHULGH7UDQVIHU3URWHLQ LQ/LYHU IURP3HULSDUWXULHQW'DLU\&RZV-'DLU\6FL87 

%5$816&+:(,* 0 675$1=,1*(5 * X 38+$1 = $ 3YX,, 3&55)/3 WHVW IRU WKH ERYLQH
EHWDODFWRJOREXOLQ'DOOHOH$QLP*HQHW30
%5,1. 0 (LQ %HLWUDJ ]XU )HLQNDUWLHUXQJ YRQ 47/5HJLRQHQ IU (XWHUJHVXQGKHLW EHLP 5LQG
'LVVHUWDWLRQ8QLYHUVLWlW.LHO.XU]IDVVXQJ=FKWXQJVNXQGH766
%8&+$1$1)&9DQ.(66(/$*:$/'1(5&&+5,67(16(1'$/$$59(/'%X
6&+087=60+RW7RSLF$Q$VVRFLDWLRQ%HWZHHQDOHSWLQ6LQJOH1XFOHRWLGH3RO\PRUSKLVP
DQG0LONDQG3URWHLQ<LHOG-'DLU\6FL86
&+20'(- 6 .g1,* 6 7(6)$<( ' +g/.(5 0 0h//(5 + *,//(6 0 5,1*6 )
0217$* 0 7+2/(1 ( -(11(1 ' X 6&+(//$1'(5 . &KDUDNWHULVLHUXQJ XQG
IXQNWLRQHOOH$QDO\VHGHUERYLQHQ3KRVSKROLSDVH&]HWDE3/&ȗ9RUWUDJVWDJXQJ'*I=XQG*I7
DP6HSWHPEHU2005LQ%HUOLQ.XU]IDVVXQJ$
&,7(.-3$1,&.(/1(8%$8(529$9X5(+2879*URZWK+RUPRQH*HQH9DULDQWV)UH
TXHQFLHV LQ 3RSXODWLRQV ZLWK 'LIIHUHQW 0LON 3HUIRUPDQFH $UEHLWVWDJXQJ '1$ 3RO\PRUSKLVPHQ
EHLP 0LOFKULQG DP  X  0lU]  LP 6HHKHLOEDG *UDDO0ULW] 6RQGHUGUXFN GHU
7DJXQJVEHLWUlJH 6FKULIWHQUHLKH GHV )RUVFKXQJVLQVWLWXWHV IU GLH %LRORJLH ODQGZLUWVFKDIWOLFKHU
1XW]WLHUH+HIW20006
&,7(.-5(+2879+5$'(&.$(%/$+29$%3$9.29$-X3$1,&.(/7KH%UHHGLQJ
9DOXHV RI *HUPDQ +ROVWHLQ 6LUHV LQ 5HODWLRQ WR WKH '*$7 O\VLQHDODQLQH 3RO\PRUSKLVP
.ROORTXLXPPROHNXODUJHQHWLVFKHXQGSK\VLRORJLVFKH0HUNPDOH LQGHU5LQGHU]XFKW)RUVFKXQJV
LQVWLWXWIUGLH%LRORJLHODQGZLUWVFKDIWOLFKHU1XW]WLHUH6FKULIWHQUHLKH+HIW2005D6
&,7(. - 5(+287 9 %/$+29$ % 3$9.29$ - X 3$1,&.( / 7KH *HQHWLF 'LYHUJHQFH
DPRQJ &DWWOH %UHHGV RQ &DQGLGDWH /RFL .ROORTXLXP PROHNXODUJHQHWLVFKH XQG SK\VLRORJLVFKH
0HUNPDOH LQ GHU 5LQGHU]XFKW )RUVFKXQJVLQVWLWXW IU GLH %LRORJLH ODQGZLUWVFKDIWOLFKHU 1XW]WLHUH
6FKULIWHQUHLKH+HIW2005E6
&21125(($6+:(//06.$33(660X'$+/*(5DSLG&RPPXQLFDWLRQ0DSSLQJ
RIWKH%RYLQH*URZWK+RUPRQH±5HOHDVLQJ+RUPRQH5HFHSWRU*+5+5WR&KURPRVRPHE\
/LQNDJH$QDO\VLV8VLQJD1RYHO3&55)/3-$QLP6FL77
'(%(/-$.0)5$-0$13/(1$6,71$5$70%$/',$X'29&3)XQFWLRQDODQDO\VLV
RIWKHERYLQHEHWDDQGNDSSDFDVHLQJHQHSURPRWHUVXVLQJKRPRORJRXVPDPPDU\JODQGGHULYHG
FHOOOLQH$UFK7LHU]'XPPHUVWRUI48
 
'<%86 $ 6=$7.2:6.$ , &=(51,$:6.$3,$7.2:6.$ ( *5=(6,$. : :Ï-&,. -
5=(:8&.$ ( X =<&+ 6 3,7+LQI , JHQH SRO\PRUSKLVP DQG LWV DVVRFLDWLRQV ZLWK PLON
SURGXFWLRQWUDLWVLQSROLVK%ODFNDQG:KLWHFDWWOH$UFK7LHU]'XPPHUVWRUI47
'<%86 $ *5=(6,$. : .$0,(1,(&., + 6=$7.2:6.$ , 62%(. = %à$6=&=<. 3
&=(51,$:6.$3,$7.2:6.$ ( =<&+ 6 X 086=<ē6.$ 0 $VVRFLDWLRQ RI JHQHWLF
YDULDQWVRIERYLQHSURODFWLQZLWKPLONSURGXFWLRQWUDLWVRI%ODFNDQG:KLWHDQG-HUVH\FDWWOH$UFK
7LHU]'XPPHUVWRUI486SHFLDO,VVXH
(,163$1,(55./27=$%8&+%(5*(5-X.5$86(,)DVWFKDUDFWHULVDWLRQRIVHOHFWHGȕ
FDVHLQDQGȕODFWRJOREXOLQYDULDQWVXVLQJVSHFLILFVLQJOHQXFOHRWLGHSRO\PRUSKLVPVGHULYHGIURP
PLONFHOO'1$DQRYHOUHDOWLPH3&5DSSURDFK(XURSHDQ)RRG5HVHDUFKDQG7HFKQRORJ\213

(5+$5'7*$VVR]LDWLRQHQYRQ'1$3RO\PRUSKLVPHQGHU0LOFKSURWHLQJHQHXQGGHV:DFKVWXPV
KRUPRQJHQVPLWTXDQWLWDWLYHQXQGTXDOLWDWLYHQ0HUNPDOHQ$UEHLWVWDJXQJ'1$3RO\PRUSKLVPHQ
EHLP0LOFKULQGDPX0lU]LP6HHKHLOEDG*UDDO0ULW]6RQGHUGUXFNGHU7DJXQJV
EHLWUlJH 6FKULIWHQUHLKH GHV )RUVFKXQJVLQVWLWXWHV IU GLH %LRORJLH ODQGZLUWVFKDIWOLFKHU 1XW]WLHUH
+HIW20006
),6&+(5 & *$%/(5 & +2/'(5 & 2'$8 6 '5,//,&+ 0 +(8:,(6(5 : X
(,163$1,(55=\NOLVFKH5HJXODWLRQGHUP51$([SUHVVLRQYRQSURLQIODPPDWRULVFKHQ6\VWH
PHQ LP ERYLQHQ (QGRPHWULXP 9RUWUDJVWDJXQJ '*I= XQG *I7 DP  6HSWHPEHU 2005 LQ
%HUOLQ.XU]IDVVXQJ%
)5,(6+5X7+$//(5**HQIU0LOFKOHLVWXQJVPHUNPDOHHQWGHFNW0LOFKULQG20026
)(8(50$11<0$%-((6+6-X6+$0$<$/HSWLQ$IIHFWV3URODFWLQ$FWLRQRQ0LON3URWHLQ
DQG)DW6\QWKHVLVLQWKH%RYLQH0DPPDU\*ODQG-'DLU\6FL87
*-(56725))0+$16(16-(16(1%'8(+2/0%+2513%(1',;(1&X+2/0
6.2986KRUW&RPPXQLFDWLRQ7KHJHQHVHQFRGLQJERYLQH6S$63'0%/$FRQJOXWLQLQ
&/ DQG &/ IRUP D GLVWLQFW FROOHFWLQ ORFXV RQ %RV 7DXUXV FKURPRVRPH  %7$ DW
SRVLWLRQT$QLPDO*HQHWLFV35
*2/'0$11:+817(510$57,17'$:6210X+23(-'LIIHUHQWIRUPVRIWKHERYLQH
3U3JHQHKDYHILYHRUVL[FRSLHVRIDVKRUW*&ULFKHOHPHQWZLWKLQWKHSURWHLQFRGLQJUHJLRQ-
*HQ9LURO72
*20(5,1*(5 9 0('8*25$& , .5(%6 6 9(,7 & 6(,&+7(5 ' (00(5/,1* 5
)h567 & +,(1/('(5 6 X )g567(5 0 47/)HLQNDUWLHUXQJ DXI %7$ LQ GHU
)OHFNYLHKSRSXODWLRQ 9RUWUDJVWDJXQJ '*I= XQG *I7 DP  6HSWHPEHU 2005 LQ %HUOLQ
.XU]IDVVXQJ$
*20(=5$<$/./81*/$1'+9$*('/2/6$.(5/),0/$1'(./(0(76'$/*
511,1*(1.X/,(160DSSLQJ47/ IRUPLONSURGXFWLRQ WUDLWV LQ1RUZHJLDQFDWWOH3UR
FHHGLQJVRIWKHWK&RQJUHVV*HQHW$SSO/LYHVW3URG$UPLGDOH$XVWUDOLD26
*526=0'X0$&1(,/0'3XWDWLYHTXDQWLWDWLYH WUDLW ORFXVDIIHFWLQJELUWKZHLJKWRQERYLQH
FKURPRVRPH-$QLP6FL79
+$0021+03+,/,321$&=%,1'(1<%/80-:X'21.,166(IIHFWVRI'H[D
PHWKDVRQHDQG*URZWK+RUPRQH7UHDWPHQWRQ+HSDWLF*OXFRQHRJHQLF(Q]\PHV LQ&DOYHV -
'DLU\6FL88
+$16(16+2/0'02(//(599,79('/%(1',;(1&6.-2('7.X+2/06.29
8*HQRPLFDQGPROHFXODU FKDUDFWHUL]DWLRQRI&/DQG LWV SUR[LPDO SURPRWHU%LRFKLP%LR
SK\V$FWD1625
+(1.(0+2%20*6(1)7%X6(<)(57+06WUXFWXUDOGHYLDWLRQVLQDERYLQHORZH[SUHVVLRQ
O\VR]\PHHQFRGLQJJHQHDFWLYHLQWLVVXHVRWKHUWKDQVWRPDFK*HQH178
+,1*(5 0 /h+.(1 * X (5+$5'7 * 0LNURVDWHOOLWHQ XQG .DQGLGDWHQJHQDQDO\VH LP
=XVDPPHQKDQJPLW GHP$XIWUHWHQ YRQ3DUDWXEHUNXORVH EHLP5LQG 9RUWUDJVWDJXQJ'*I= XQG
*I7DP6HSWHPEHU2005LQ%HUOLQ.XU]IDVVXQJ$
+g))0$11.+$'(/(5.*+(550$11'1,(0$11+X:5(1=<&.,&8QWHUVFKLHGH
LP ([SUHVVLRQVPXVWHU HSLJHQHWLVFKUHOHYDQWHU *HQH LQ LQ YLYR XQG LQ YLWUR JHQHULHUWHQ
SUlLPSODQWDWRULVFKHQ 5LQGHUHPEU\RQHQ 9RUWUDJVWDJXQJ '*I= XQG *I7 DP  6HSWHPEHU
2005LQ%HUOLQ.XU]IDVVXQJ%
+2/0%(5* 0 X $1'(56621(./81' / 4XDQWLWDWLYH 7UDLW /RFL $IIHFWLQJ +HDOWK 7UDLWV LQ
6ZHGLVK'DLU\&DWWOH-'DLU\6FL87
,%($*+$$:(08(035,1=(1%(5*X(5+$5'7*+LJKYDULDELOLW\RIPLONSURWHLQJHQHVLQ
%RV LQGLFXV FDWWOH EUHHGV RI &DPHURRQ DQG 1LJHULD DQG FKDUDFWHUL]DWLRQ RI D QHZ DOSKDV
FDVHLQSURPRWHUDOOHOH-'DLU\5HV72
.$51$7,6.5<8=6</9(67(5-7'(+25,7<%$0255,6210X),5.,16-/
7HFKQLFDO QRWH 6SHFLILF 3&5 DPSOLILFDWLRQ RI SURWR]RDO 6 U'1$ VHTXHQFHV IURP '1$ H[
WUDFWHGIURPUXPLQDOVDPSOHVRIFRZV-$QLP6FL81
 
.(0(1(63$5(*,7$12/&GH$/0(,'$526$$-GH0$*$/+Ă(63$&.(5,85$
=22. $ * ),*8(,5('2 / $ GH 6,/9$ 1 $ (7&+(*$5$< 0 $ / X /(+0$11
&287,1+2 / țFDVHLQ ȕODFWRJOREXOLQ DQG JURZWK KRUPRQH DOOHOH IUHTXHQFLHV DQG JHQHWLF
GLVWDQFHV LQ QHORUH J\U JX]HUi FDUDFX FKDURODLV FDQFKLP DQG VDQWD JHUWUXGLV FDWWOH*HQHW
0RO%LRO22
.+$7,%++(,)(7=(X'(..(56-&0$VVRFLDWLRQRIWKH3URWHDVH,QKLELWRU*HQHZLWK3UR
GXFWLRQ7UDLWVLQ+ROVWHLQ'DLU\&DWWOH-'DLU\6FL88
.+$7.$5067+206213&7$00(1,X5$$'60$+:4XDQWLWDWLYHWUDLWORFLPDSSLQJ
LQGDLU\FDWWOHUHYLHZDQGPHWDDQDO\VLV*HQHW6HO(YRO36
.2-,0$ 726+,0$ .:$7$1$%(+ X .20$76805DSLG FRPPXQLFDWLRQ 1XFOHRWLG VH
TXHQFHRIWKHERYLQHHORQJDWLRQIDFWRUDOSKDF'1$-$QLP6FL80
.20$7687 ,72+).86+,%8.,6 X+2'$7(.&KDQJHV LQJHQHH[SUHVVLRQRI JOXFRVH
WUDQVSRUWHUVLQODFWDWLQJDQGQRQODFWDWLQJFRZV-$QLP6FL83
.5(%660('8*25$& , X)g567(50)HLQNDUWLHUXQJGHU6SLQDOHQ0XVNHODWURSKLH LQGHU
%UDXQYLHKSRSXODWLRQ 9RUWUDJVWDJXQJ '*I= XQG *I7 DP  6HSWHPEHU 2005 LQ %HUOLQ
.XU]IDVVXQJ$
.5,(*(60$11%',(5.(6%/((%7-$16(16X%5(1,*%7ZR%UHHG6SHFLILF%RYLQH
0&5$OOHOHVLQ%URZQ6ZLVVDQG6DOHU%UHHGV-'DLU\6FL84
.5h*(5.$%/80-:X*5(*(5'/([SUHVVLRQRI1XFOHDU5HFHSWRUDQG7DUJHW*HQHV
LQ/LYHUDQG,QWHVWLQHRI1HRQDWDO&DOYHV)HG&RORVWUXPDQG9LWDPLQ$-'DLU\6FL88 

.h+1 & 'DUVWHOOXQJ YRQ 5HVWULNWLRQV)UDJPHQWOlQJHQ3RO\PRUSKLVPHQ 5)/3V GHV ERYLQHQ N
.DVHLQ*HQV DOV 0DUNHU IU 0LOFKOHLVWXQJ XQG 9HUDUEHLWXQJVHLJHQVFKDIWHQ 'LVVHUWDWLRQ
7LHUlU]WOLFKH+RFKVFKXOH+DQQRYHU19896
.h+1&%(11(:,7=-5(,16&+1;817+206(1+/22)7&%52&.0$11*$
6&+:(5,1 0 :(,0$11 & +,(1'/('(5 6 (5+$5'7 * 0('-8*25$& ,
)g567(5 0 %5(1,* % 5(,1+$5'7 ) 5((176 5 5866 , $9(5'81. *
%/h0(/ - X .$/0 ( 4XDQWLWDWLYH 7UDLW /RFL0DSSLQJ RI )XQFWLRQDO 7UDLWV LQ WKH *HUPDQ
+ROVWHLQ&DWWOH3RSXODWLRQ-'DLU\6FL86
.h+1&X7+$//(5*1DFKZHLVYRQSOHLRWURSHQ(IIHNWHQXQGPXOWLSOHQ$OOHOHQIUGDVERYLQH
DF\O&R$GLDF\FOJO\FHURO DF\OWUDQVIHUDVH '*$7*HQ .ROORTXLXP PROHNXODUJHQHWLVFKH XQG
SK\VLRORJLVFKH0HUNPDOH LQ GHU5LQGHU]XFKW )RUVFKXQJVLQVWLWXW IU GLH%LRORJLH ODQGZLUWVFKDIW
OLFKHU1XW]WLHUH6FKULIWHQUHLKH+HIW20056
.8/,* + $VVRFLDWLRQ EHWZHHQ OHSWLQ FRPELQHG JHQRW\SHV DQG PLON SHUIRUPDQFH WUDLWV RI 3ROLVK
%ODFNDQG:KLWHFRZV$UFK7LHU]'XPPHUVWRUI48
.866$:*2*2/-%$57(16&+/$*(5+X*(/'(50$11+3RO\PRUSKLF$3%LQGLQJ
6LWH LQ%RYLQH&6166KRZV4XDQWLWDWLYH'LIIHUHQFHV LQ3URWHLQ%LQGLQJ$VVRFLDWHGZLWK0LON
3URWHLQ([SUHVVLRQ-'DLU\6FL88
/(':,'*( 6 $ $VVRFLDWLRQV EHWZHHQ VSHFLILF ERYLQH OHXNRF\WH DQWLJHQH '5% DOOHOHV DQG
PDVWLWLVLQ&DQDGLDQ+ROVWHLQV'LVVHUWDWLRQ7KHVLV8QLYHUVLW\RI*XHOSK&DQDGD2003
/(21$5'6.+$7,%+6&+87=.869&+$1*<0X0$/7(&&$&(IIHFWVRI WKH2VWHR
SRQWLQ*HQH9DULDQWVRQ0LON3URGXFWLRQ7UDLWVLQ'DLU\&DWWOH-'DLU\6FL88
/,()(566& WH3$60 ):9((5.$035 ) X YDQ GHU /(1'(7 $VVRFLDWLRQ EHWZHHQ
/HSWLQ *HQH 3RO\PRUSKLVPV DQG 3URGXFWLRQ /LYH:HLJKW (QHUJ\ %DODQFH )HHG ,QWDNH DQG
)HUWLOLW\LQ+ROVWHLQ+HLIHUV-'DLU\6FL85
/,()(566&WH3$60):9((5.$035)&+,//,$5'<'(/$9$8'&*(55,76(1
5XYDQGHU/(1'(7$VVRFLDWLRQRIOHSWLQJHQHSRO\PRUSKLVPVZLWKVHUXPOHSWLQFRQFHQWUD
WLRQLQGDLU\FRZV0DPPDOLDQ*HQRPH14
/,()(566& 9((5.$035 ) WH3$60 ):'(/$9$8'&&+,//,$5'< X YDQ GHU
/(1'( 7 $ PLVVHQVH PXWDWLRQ LQ WKH ERYLQH OHSWLQ UHFHSWRU JHQH LV DVVRFLDWHG ZLWK OHSWLQ
FRQFHQWUDWLRQVGXULQJODWHSUHJQDQF\$QLP*HQHW35
0$'(-$=$'$02:,&=7&+085=<16.$$-$1.2:6.,70(/21(.-6:,7216.,
0 X675$%(/ 76KRUW&RPPXQLFDWLRQ (IIHFW RI /HSWLQ*HQH3RO\PRUSKLVPV RQ%UHHGLQJ
9DOXHIRU0LON3URGXFWLRQ7UDLWV-'DLU\6FL87
0$6/( 6 9(,7 & .5(%6 6 )g567(5 0 X 0('8*25$& , *HQRPZHLWH +DSORW\SHQ
DQDO\VH XQG $XVZDKO GHU .DQGLGDWHQJHQUHJLRQ ]XU )HLQNDUWLHUXQJ LQ HLQHU IRUWJHVFKULWWHQHQ
)OHFNYLHK [5HG+ROVWHLQ5FNNUHX]XQJVSRSXODWLRQ 9RUWUDJVWDJXQJ'*I= XQG*I7 DP 
6HSWHPEHU2004LQ5RVWRFN.XU]IDVVXQJ%
0$6/(60('8*25$&,.5(%669(,7&6(,&+7(5'(00(5/,1*5X)g567(5
047/)HLQNDUWLHUXQJDXI%7$LQGHU)OHFNYLHKSRSXODWLRQ9RUWUDJVWDJXQJ'*I=XQG*I7DP
6HSWHPEHU2005LQ%HUOLQ.XU]IDVVXQJ$
 
0('5$12-)X$*,8/$5&25'29$(3RO\PHUDVHFKDLQ UHDFWLRQDPSOLILFDWLRQRIERYLQHȕ
ODFWRJOREXOLQJHQRPLFVHTXHQFHVDQGLGHQWLILFDWLRQRIJHQHWLFYDULDQWVE\5)/3DQDO\VLV$QLPDO
%LRWHFKQRORJ\1D
0('5$12-)X$*,8/$5&25'29$(*HQRW\SLQJRIERYLQHNDSSDFDVHLQORFLIROORZLQJ'1$
VHTXHQFHDPSOLILFDWLRQ%LR7HFKQRORJ\8E
0('8*25$& , .5(%6 6 0$6/( 6 9(,7 & '2/(=$/ 0 6&+:$5=(1%$&+(5 +
62(/.1(5 - X )g567(5 0 47/.DUWLHUXQJ IU GLH 0HUNPDOH 3URWHLQJHKDOW XQG 0LOFK
PHQJH LQGHU'HXWVFKgVWHUUHLFKLVFKHQ)OHFNYLHKSRSXODWLRQ*HQRPZHLWHU6FDQPLWWHOVVHOHNWL
YHP '1$3RROLQJ 9RUWUDJVWDJXQJ '*I= XQG *I7 DP  6HSWHPEHU 2004 LQ 5RVWRFN
.XU]IDVVXQJ%
0('8*25$& ,.5(%660$6/(69(,7&5866 ,(00(5/,1*5X)g567(50
*LEWHVHLQHQ47/PLW(IIHNWDXI=HOO]DKODXI%7$LQGHU)OHFNYLHKSRSXODWLRQ"9RUWUDJVWDJXQJ
'*I=XQG*I7DP6HSWHPEHU2005LQ%HUOLQ.XU]IDVVXQJ$
0,675<'+ X0('5$12 - ) &ORQLQJ DQG /RFDOL]DWLRQ RI WKH %RYLQH DQG2YLQH/\VRSKRV
SKDWLGLF$FLG$F\OWUDQVIHUDVH/3$$7JHQHVWKDW&RGHVIRUDQ(Q]\PH,QYROYHGLQ7ULJO\FHULGH
%LRV\QWKHVLV-'DLU\6FL85
1$'(6$/,1*$0-3/$17(<X*,%621-3'HWHFWLRQRI47/IRUPLONSURGXFWLRQRQ&KURPR
VRPHVDQGRI+ROVWHLQFDWWOH0DPPDOLDQ*HQRPH12
1.580$+-'/,&<8-+$16(1&.(,6/(5'+X0225(663RO\PRUSKLVPVLQ
WKHERYLQHOHSWLQSURPRWHUDVVRFLDWHGZLWKVHUXPOHSWLQFRQFHQWUDWLRQJURZWKIHHGLQWDNHIHHG
LQJEHKDYLRUDQGPHDVXUHVRIFDUFDVVPHULW-$QLP6FL83
12:$.,0,$/(. 0 :5(1=<&., & +(550$11 ' /8&$6+$+1 $ /(00( (
+$'(/(5.*X1,(0$11+8QWHUVXFKXQJHQ]XUP51$([SUHVVLRQKLVWRQPRGLIL]LHUHQGHU
*HQH LQ ERYLQHQ SUlLPSODQWDWRULVFKHQ (PEU\RQHQ 9RUWUDJVWDJXQJ '*I= XQG *I7 DP 
6HSWHPEHU2005LQ%HUOLQ.XU]IDVVXQJ%
2/6(1+**20(=5$<$ / 9ǖ*(' , 2/6$.(5 , ./81*/$1'+ 69(1'6(10
c'1< 7 6$%5< $ ./(0(76'$/ * 6&+8/0$1 1 .5b0(5 : 7+$//(5 *
511,1*(1 . X /,(1 6 $ *HQRPH 6FDQ IRU 4XDQWLWDWLYH 7UDLW /RFL $IIHFWLQJ 0LON 3UR
GXFWLRQLQ1RUZHJLDQ'DLU\&DWWOH-'DLU\6FL85
2/6(1+*/,(1669(1'6(101,/6(1+526(7+$$$6/$1'236$/0X0(8
:,66(1 7+( )LQH 0DSSLQJ RI 0LON 3URGXFWLRQ 47/ RQ %7$ E\ &RPELQHG /LQNDJH DQG
/LQNDJH'LVHTXLOLEULXP$QDO\VLV-'DLU\6FL87
3$'((5,09,-$<.80$5.*583(61$5$<$1036&+:(5,10X.80$50+
,QFLGHQFH RI KHUHGLWDU\ &LWUXOOLQHPLD DQG ERYLQH OHXFRF\WH DGKHVLRQ GHILFLHQF\ V\QGURPH LQ
,QGLDQGDLU\FDWWOH%267$8586%26,1',&86DQGEXIIDOR%8%$/86%8%$/,63RSXODWLRQ
VKRUWFRPPXQLFDWLRQ$UFK7LHU]'XPPHUVWRUI42
3/$17( < *,%621 - 3 1$'(6$/,1*$0 - 0(+5$%$1,<(*$1(+ + /()(%5( 6
9$1'(592257 * X -$16(1 * % 'HWHFWLRQ RI 4XDQWLWDWLYH 7UDLW /RFL $IIHFWLQJ 0LON
3URGXFWLRQ7UDLWVRQ&KURPRVRPHVLQ+ROVWHLQ&DWWOH-'DLU\6FL84
35,1=(1%(5*(0$1*/$'(35,%$'($8'80$6%X(5+$5'7*%LRFKHPLFDOFKDU
DFWHUL]DWLRQRIERYLQHĮVFDVHLQ)DQGJHQRW\SLQJZLWKVHTXHQFHVSHFLILFSULPHUV-'DLU\5HV
65
35,1=(1%(5*(0.5$86(,X(5+$5'7*66&3DQDO\VLVDWWKHERYLQH&61ORFXVGLV
FULPLQDWHVVL[DOOHOHVFRUUHVSRQGLQJWRNQRZQSURWHLQYDULDQWV $%&()*DQGWKUHHQHZ
'1$SRO\PRUSKLVPV+,$$QLP%LRWHFKQRO10
35,1=(1%(5*(0:(,0$11&%5$1'7+%(11(:,7=-.$/0(6&+:(5,10X
(5+$5'7 * 3RO\PRUSKLVP RI WKH %RYLQH&616 3URPRWHU /LQNDJH 0DSSLQJ ,QWUDJHQLF
+DSORW\SHVDQG(IIHFWVRQ0LON3URGXFWLRQ7UDLWV-'DLU\6FL86
35,1=(1%(5*(00LW(LZHLSUR]HQWHQLQGLH=XNXQIW0LOFKULQG2003
5$'&/,))530F&250$&.% /&522.(5%$ X /8&<0&*URZWK+RUPRQH *+
%LQGLQJ DQG ([SUHVVLRQ RI *+ 5HFHSWRU  $P51$ LQ +HSDWLF 7LVVXH RI 3HULSDUWXULHQW 'DLU\
&RZV-'DLU\6FL86
5$1'2$'L*5(*25,23X0$6,1$3,GHQWLILFDWLRQRIERYLQHNFDVHLQJHQRW\SHVDWWKH'1$
OHYHO$QLP*HQHW19
5(,1+$5'7 - 5226(1 6 5(*(1+$5' 3 /22)7 & X .$/0 ( )XQNWLRQHOOH XQG
VWUXNWXUHOOH$QDO\VHYRQȕ'HIHQVLQHQLQGHUERYLQHQ0LOFKGUVH9RUWUDJVWDJXQJ'*I=XQG*I7
DP6HSWHPEHU2004LQ5RVWRFN.XU]IDVVXQJ'
5(,1+$5'7-5(*(1+$5'3.1$3367(,1..$/0(X/22)7&8QWHUVXFKXQJHQ]XU
%HGHXWXQJ DQWLPLNURELHOOHU 3HSWLGH LP ERYLQHQ0LOFKGUVHQJHZHEH 9RUWUDJVWDJXQJ '*I= XQG
*I7DP6HSWHPEHU2005LQ%HUOLQ.XU]IDVVXQJ%
 
5+2$'6530F0$1$0$1& ,1*9$576(1./X%2,6&/$,5<57KH+RXVHNHHSLQJ
*HQHV*$3'+DQG&\FORSKLOLQ$UH5HJXODWHGE\0HWDEROLF6WDWHLQWKH/LYHURI'DLU\&RZV-
'DLU\6FL86
52%,1621-/%((9(56-('(/((8:1/(:,1+$*,//,1*60'(11,6-$X
+($/<3-&KDUDFWHUL]DWLRQRI WKH¶(QGRI WKH*HQH IRU%RYLQH)DFWRU;,-'DLU\6FL81

521 0 )(/'0(66(5 ( *2/,. 0 7$*(5&2+(1 , ./,*(5 ' 5(,66 9 '202
&+296.<5$/8626(52866,((=5$(X:(//(5-,$&RPSOHWHJHQRPH6FDQ
RIWKH,VUDHOL+ROVWHLQ3RSXODWLRQIRU4XDQWLWDWLYH7UDLW/RFLE\D'DXJKWHU'HVLJQ-'DLU\6FL87

5226(16*HQRPLVFKH&KDUDNWHULVLHUXQJERYLQHUȕ'HIHQVLY*HQH'LVVHUWDWLRQ8QLYHUVLWlW.LHO
.XU]IDVVXQJ=FKWXQJVNXQGH766
5226(16(;1(5.3$8/66&+52'(5-0.$/0(X/22)7&%RYLQHEHWDGHIHQ
VLQV LGHQWLILFDWLRQ DQG FKDUDFWHUL]DWLRQ RI QRYHO EHWDGHIHQVLQ JHQHV DQG WKHLU H[SUHVVLRQ LQ
PDPPDU\JODQGWLVVXH0DPPDOLDQ*HQRPH15
52770$11 2 X 6&+/(( 3 $QDO\VH GHU 0LOFKSURWHLQJHQH PLW 3&55)/3 XQG 3$6$ $UFK
7LHU]'XPPHUVWRUI356
581.(/6 0 .22,0$1 3 0 '( %2(5 + $ X 3,()(5 ) 5 2UJDQL]DWLRQ RI WKH ERYLQH
FDVHLQJHQHORFXV0DPDOLDQ*HQRPH8
6$1'(56 . %(11(:,7= - 5(,16&+ 1 .h+1 & X .$/0 ( 47/8QWHUVXFKXQJHQ DXI
&KURPRVRPEHLP$QJOHU5LQG9RUWUDJVWDJXQJ'*I=XQG*I7DP6HSWHPEHU2005LQ
%HUOLQ.XU]IDVVXQJ$
6&+5227(1 & %29(1+8,6 + &233,(7(56 : X 9$1 $5(1'21. - $ 0 :KROH
*HQRPH6FDQ WR'HWHFW4XDQWLWDWLYH7UDLW/RFL IRU&RQIRUPDWLRQDQG)XQFWLRQDO7UDLWV LQ'DLU\
&DWWOH-'DLU\6FL83
6&+5227(1&%,1.0&$0X%29(1+8,6+:KROH*HQRPH6FDQWR'HWHFW&KURPRVRPDO
5HJLRQVDIIHFWLQJ0XOWLSOH7UDLWVLQ'DLU\&DWWOH-'DLU\6FL87
6&+5227(1&%29(1+8,6+9$1$5(1'21.-$0X%,-0$3*HQHWLF3URJUHVV LQ
0XOWLVWDJH 'DLU\ &DWWOH %UHHGLQJ 6FKHPHV 8VLQJ *HQHWLF 0DUNHUV - 'DLU\ 6FL 88  

6&+8/0$11)9,,7$/$60 GH.21,1*' -9,57$ -0b.,7$1,/$$ X9,/.., -+
4XDQWLWDWLYH7UDLW/RFLIRU+HDOWK7UDLWVLQ)LQQLVK$\UVKLUH&DWWOH-'DLU\6FL87
6&+:(5,1 0 X .h+1 & ,QWHUQDWLRQDOHU 6WDQG GHU 47/.DUWLHUXQJ EHLP 5LQG  5LQGHU
:RUNVKRS Ä$XVZLUNXQJHQ QHXHU 7HFKQRORJLHQ DXI GLH 5LQGHU]XFKW³  8HO]HQ
'*I=6FKULIWHQUHLKH+HIW19996
6&+:(5,1 0 6$1)7/(%(1 + X *5833( 6 *HQHWLF SUHGLVSRVLWLRQ IRU SURGXFWLYH OLIH LV
DVVRFLDWHGZLWKIXQFWLRQDOLQDFWLYDWLRQRID$3ELQGLQJVLWHLQWKHSURPRWHURIWKHVWUHVVSURWHLQ
HQFRGLQJJHQHLQFDWWOH$UFK7LHU]'XPPHUVWRUI46
6&+:(5,10*2/'$00(57.h+1&:$/=&X32168.6,/,6,GHQWLILFDWLRQRIJHQHWLF
YDULDQWV LQ GLIIHUHQWLDOO\ H[SUHVVHG VHTXHQFHV LQ FDWWOH RI GLIIHUHQW PHWDEROLF W\SH  SRWHQWLDO
JHQHWLFPDUNHUVRIQXWULHQWXWLOL]DWLRQ$UFK7LHU]'XPPHUVWRUI48
6(()5,(' 6 /,1 / X )5,(6 5 9HUZHQGXQJ GHU 'UDIWVHTXHQ] GHV 5LQGHV ]XU $QDO\VH YRQ
.DQGLGDWHQJHQHQ 9RUWUDJVWDJXQJ '*I= XQG *I7 DP  6HSWHPEHU 2005 LQ %HUOLQ
.XU]IDVVXQJ$
6(<)(57 +0 3,75$ & 0(<(5 / %5811(5 5 0 :+((/(5 7 7 02/(1$$5 $
0F&5$&.(1-<+(550$11-7+,(6(1+-X6&+:(5,100ROHFXODU&KDUDFWH
UL]DWLRQ RI 67$7$ DQG 67$7%(QFRGLQJ *HQHV 5HYHDOV ([WHQGHG ,QWUDJHQLF 6HTXHQFH
+RPRJHQHLW\ LQ &DWWOH DQG 0RXVH DQG 'LIIHUHQW 'HJUHHV RI 'LYHUJHQW (YROXWLRQ RI 9DULRXV
'RPDLQV-0RO(YRO50
6+$0$<$+20$165)8(50$1</(9,1,%$5$6++6,/$1,.29(1X0$%-((6+
6-([SUHVVLRQRI$OEXPLQ LQ1RQKHSDWLF7LVVXHVDQG LWV6\QWKHVLVE\ WKH%RYLQH0DPPDU\
*ODQG-'DLU\6FL88
6+867(5 ' ( .(+5/, 0 ( MU $&.(50$11 0 5 X *,/%(57 5 2 ,GHQWLILFDWLRQ DQG
SUHYDOHQFHRIDJHQHWLFGHIHFWWKDWFDXVHVOHXNRF\WHDGKHVLRQGHILFLHQF\LQ+ROVWHLQFDWWOH3URF
1DWO$FDG6FL86$89
6,0,$1(5 + '5g*(0g//(5 & 63g77(5 $ X ',67/ 2 0ROHNXODUJHQHWLVFKH
'LIIHUHQ]LHUXQJ YHUVFKLHGHQHU 5RWYLHKSRSXODWLRQHQ 6FKULIWHQUHLKH GHV %XQGHVPLQLVWHULXPV IU
9HUEUDXFKHUVFKXW] (UQlKUXQJ XQG /DQGZLUWVFKDIW 5HLKH $ $QJHZDQGWH :LVVHQVFKDIW +HIW
/DQGZLUWVFKDIWVYHUODJ*PE+0QVWHU+LOWUXS20026
625',//2/0.(1'$//-7&25/&0X&52667+0ROHFXODU&KDUDFWHUL]DWLRQRID
6DSRVLQ/LNH3URWHLQ)DPLO\0HPEHU,VRODWHGIURP%RYLQH/\PSKRF\WHV-'DLU\6FL88

 
63(/0$1 5 - +8,60$1 $ ( 6,1*,5(''< 6 5 &233,(7(56 : $55$1= -
*(25*(60X*$55,&.'-6KRUW&RPPXQLFDWLRQ4XDQWLWDWLYH7UDLW/RFL$QDO\VLVRQ
1RQSURGXFWLRQ7UDLWVLQWKH1HZ=HDODQG'DLU\3RSXODWLRQ-'DLU\6FL82
63(/0$1 5 - )25' & $ 0F(/+,11(< 3 *5(*25< * & X 61(// 5 *
&KDUDFWHUL]DWLRQRI'*$7*HQH LQ WKH1HZ=HDODQG'DLU\3RSXODWLRQ-'DLU\6FL85 

6=<'$-/,8=5(,1+$5'7)X5((1765(VWLPDWLRQRI4XDQWLWDWLYH7UDLW/RFL3DUDPHWHUV
IRU0LON3URGXFWLRQ7UDLWVLQ*HUPDQ+ROVWHLQ'DLU\&DWWOH3RSXODWLRQ-'DLU\6FL88

7$.(6+,0$61$.$,<2+7$0X$,'$<6KRUW&RPPXQLFDWLRQ&KDUDFWHUL]DWLRQRI'5%
$OOHOHV LQ WKH 0+& RI -DSDQHVH 6KRUWKRUQ &DWWOH E\ 3RO\PHUDVH &KDLQ 5HDFWLRQ 6HTXHQFH
%DVHG7\SLQJ-'DLU\6FL85
7+206(1 + ,QYHVWLJDWLRQV RQ %RYLQH 0DUNHU 0DSV %ORRG *URXSV DQG 47/ LQ WKH $'5
*UDQGGDXJKWHU'HVLJQ'LVVHUWDWLRQ8QLYHUVLWlW.LHO20006FKULIWHQUHLKHGHV,QVWLWXWVIU
7LHU]XFKWXQG7LHUKDOWXQJGHU&KULVWLDQ$OEUHFKWV8QLYHUVLWlW]X.LHO+HIW
7+206(1 + 5(,16&+ 1 ;8 1 %(11(:,7= - /22)7 & *583( 6 .h+1 &
%52&.0$11 * $ 6&+:(5,1 0 /(<+(+251 % +,(1'/('(5 6 (5+$5'7 *
0('-8*25$& , 5866 , )2567(5 0 %5(1,* % 5(,1+$5'7 ) 5((176 5
%/h0(/ - $9(5'81. * X .$/0 ( $ ZKROH JHQRPH VFDQ IRU GLIIHUHQFHV LQ
UHFRPELQDWLRQUDWHVDPRQJWKUHH%RVWDXUXVEUHHGV0DPPDOLDQ*HQRPH12
7+206(1 + 5(,16&+ 1 ;8 1 /22)7 & *583( 6 .h+1 & %52&.0$11 * $
6&+:(5,1 0 /(<+(+251 % +,(1'/('(5 6 (5+$5'7 * 0('-8*25$& ,
5866,)2567(50%5(1,*%5(,1+$5'7)5((1765%/h0(/-$9(5'81.
*X.$/0(0DSSLQJRIWKHERYLQHEORRGJURXSV\VWHPV-1¶5¶DQG=VKRZHYLGHQFHIRU
ROLJRJHQHWLFLQKHULWDQFH$QLP*HQHW33
768-,60$11(1+08.$,)6+2-202<$0$..2-,0$7.$12&.,126+,7$<
X<$0$*8&+,(7UDFHRI1DWLYH&DWWOHLQ-DSDQDVH+ROVWHLQ$VVHVVHGE\0LWRFKRQGULDO'1$
6HTXHQFH3RO\PRUSKLVP-'DLU\6FL87
9$17$66(//& 3 62167(*$5' 7 6 X $6+:(//060DSSLQJ4XDQWLWDWLYH 7UDLW /RFL
$IIHFWLQJ'DLU\&RQIRUPDWLRQ WR&KURPRVRPH  LQ 7ZR+ROVWHLQ*UDQGVLUH )DPLOLHV - 'DLU\
6FL87
9($87+,(5 * 1HXHU *HQWHVW HUODXEW 6HOHNWLRQ ÄKXQJULJHU³ .KH (OLWH )DFKPDJD]LQ IU
0LOFKHU]HXJHU20056
9(/0$/$59,/..,-(/2.X0b.,7$1,/$$&DVHLQKDSORW\SHVDQGWKHLUDVVRFLDWLRQZLWK
PLONSURGXFWLRQWUDLWVLQWKH)LQQLVK$\UVKLUHFDWWOH$QLPDO*HQHWLFV26
9,/.., + - GH .21,1* '- (/2 . 9(/0$/$ 5 X 0b.,7$1,/$ $ 0XOWLSOH 0DUNHU
0DSSLQJRI4XDQWLWDWLYH7UDLW/RFLRI)LQQLVK'DLU\&DWWOHE\5HJUHVVLRQ-'DLU\6FL80

92(/.(5 * 5 %/(&. * 7 X :+((/(5 0 % 6LQJOH%DVH 3RO\PRUSKLVPV :LWKLQ WKH ¶
)ODQNLQJ5HJLRQRIWKH%RYLQHĮ/DFWDOEXPLQ*HQH-'DLU\6FL80 
98.$6,129,&1'(1,6(6.X)5((0$1$($VVRFLDWLRQRI*URZWK+RUPRQH/RFLZLWK0LON
<LHOG7UDLWVLQ+ROVWHLQ%XOOV-'DLU\6FL82
:(,.$5'5*2/'$00(576&+0,'73(**(1$.h+1&X6&+:(5,10,VROLHUXQJ
ERYLQHUFKURPRVRPHQVSH]LILVFKHU'1$0DUNHUPLWWHOV&KURPRVRPHQPLNURGLVVHNWLRQXQG6LQH
RGHU'233&5$UFK7LHU]'XPPHUVWRUI376RQGHUKHIW
:(//(5 - , .$6+, < X 62//(5 0 3RZHU RI 'DXJKWHU DQG *UDQGGDXJKWHU 'HVLJQV IRU
'HWHUPLQLQJ/LQNDJH%HWZHHQ0DUNHU /RFL DQG4XDQWLWDWLYH7UDLW /RFL LQ'DLU\&DWWOH -'DLU\
6FL73
:(0+(8(5 : -$16(1 6 X 3$1,&.( / *OXFRVHYHUVRUJXQJ XQG *OXFRQHRJHQHVH GHU
+RFKOHLVWXQJVNXK 0|JOLFKH '1$3RO\PRUSKLVPHQ $UEHLWVWDJXQJ '1$ 3RO\PRUSKLVPHQ EHLP
0LOFKULQG DP  X  0lU]  LP 6HHKHLOEDG *UDDO0ULW] 6RQGHUGUXFN GHU
7DJXQJVEHLWUlJH 6FKULIWHQUHLKH GHV )RUVFKXQJVLQVWLWXWHV IU GLH %LRORJLH ODQGZLUWVFKDIWOLFKHU
1XW]WLHUH+HIW20006
<$1*-=+$2%%$5$&269(X.(1(//<--(IIHFWVRI%RYLQH6RPDWRWURSLQRQȕ&DVHLQ
P51$/HYHOVLQ0DPPDU\7LVVXHRI/DFWDWLQJ&RZV-'DLU\6FL88
<281*(50$1606$;721$02/,9(563X3,*+(77,*0$VVRFLDWLRQRI9;&5
3RO\PRUSKLVPVZLWK6XEFOLQLFDO DQG&OLQLFDO0DVWLWLV LQ'DLU\&DWWOH -'DLU\6FL87  

=+$2 )4 2.,1( ( . X .(11(//< - - *OXFRVH 7UDQVSRUWHU*HQH([SUHVVLRQ LQ %RYLQH
0DPPDU\*ODQG-$QLP6FL77 
=+$2)40F)$''(17%:$//(+'21*%X=+(1*<&&ORQLQJDQG([SUHVVLRQRI
%RYLQH6RGLXP*OXFRVH&RWUDQVSRUWHU6*/7-'DLU\6FL88
 
=,129,(9$10h//(50X%5(0*6KRUW&RPPXQLFDWLRQ,GHQWLILFDWLRQDQGFKDUDFWHUL]DWLRQ
RIPXOWLSOHVSOLFLQJIRUPVRIERYLQHSURFK\PRVLQP51$-'DLU\6FL85
Gendiagnostik Fleischrinder7DEHOOH
$/+866(,1-X0$77+(6+'9HULIL]LHUXQJGHV3HGLJUHHVYRQ)MlOO5LQGHUQPLW+LOIHGHU'1$
0LNURVDWHOOLWHQDQDO\VH=FKWXQJVNXQGH72 
%,$6()+*$51(52$'HO9%(=(55$/$)526$$-0/Ә%25%X0$57(//,
/ $QDO\VLV RI UHVWULFWLRQ IUDJPHQW OHQJWK SRO\PRUSKLVP LQ WKH NDSSDFDVHLQ JHQH UHODWHG WR
ZHLJKW H[SHFWHG SURJHQ\GLIIHUHQFH LQ1HOORUH FDWWOH*HQW0RO%LRO6DR3DXOR28  
SGI'RZQORDG
%2%$/335(8666%$57(16&+/$*(5+X*(/'(50$11+:HOFKH'1$9DULDQWHQLQ
.DQGLGDWHQJHQUHJLRQHQVLQGPLWGHU%6(,Q]LGHQ]DVVR]LLHUW"9RUWUDJVWDJXQJ'*I=XQG*I7DP
6HSWHPEHU2005LQ%HUOLQ.XU]IDVVXQJ$
%<51(.$:$1*<+/(+1(576$+$53(5*60F:,//,$060%58&(+/X
5(9(57(5$*HQHH[SUHVVLRQSURILOLQJRIPXVFOHWLVVXHLQ%UDKPDQVWHHUVGXULQJQXWULWLRQDO
UHVWULFWLRQ-$QLP6FL83
&$6$6(%(11(77*/60,7+73/X&81',))/9$VVRFLDWLRQRIP\RVWDWLQRQHDUO\FDOI
PRUWDOLW\JURZWKDQGFDUFDVVFRPSRVLWLRQWUDLWVLQFURVVEUHHGFDWWOH82
&$6$6 ( :+,7( 6 1 5,/(< ' * 60,7+ 7 3 / %5(11(0$1 5 $ 2/621 7 $
-2+1621''&2/(0$16:%(11(77*/X&+$6(MU&&$VVHVVPHQWRIVLQJOH
QXFOHRWLGH SRO\PRUSKLVPV LQ JHQHV UHVLGLQJ RQ FKURPRVRPHV  DQG  IRU DVVRFLDWLRQ ZLWK
FDUFDVVFRPSRVLWLRQWUDLWVLQ%RVLQGLFXVFDWWOH-$QLP6FL83
&+81*+<'$9,60(+,1(6+& X:8/)'05HODWLRQVKLS RI D3&566&3DW WKH
ERYLQH FDOSDVWDWLQ ORFXVZLWK FDOSDVWDWLQ DFWLYLW\ DQGPHDW WHQGHUQHVV -$QLP6FL77 
6XSSO
'$9,(60 ( &+81*+ < +,1(6 + & X:8/)'0 (IIHFWV RI &DOSDLQ SURWHRO\VLV DQG
&DOSDLQJHQRW\SHVRQPHDWWHQGHUQHVVRI$QJXVEXOOV-$QLP6FL776XSSO
'<%86 $ .0,(û 0 62%(. = 3,(75=<. : X :,ĝ1,(:6., % $VVRFLDWLRQV EHWZHHQ
SRO\PRUSKLVPVRIJURZWKKRUPRQHUHOHDVLQJKRUPRQH*+5+DQGSLWXLWDU\WUDQVFULSWLRQIDFWRU
3,7 JHQHVDQGSURGXFWLRQ WUDLWV RI /LPRXVLQH FDWWOH$UFK7LHU]'XPPHUVWRUI46  

(:$/'*X)5,(65'HP,0)*HKDOWDXIGHU6SXU)OHLVFKULQGHU-RXUQDO2003
)$+5(1.58* 6 & &$6$6 ( .((/( - : X 60,7+ 7 3 / 7HFKQLFDO 1RWH 'LUHFW
*HQRW\SLQJ RI WKH 'RXEOH0XVFOLQJ /RFXV PK LQ 3LHGPRQWHVH DQG %HOJLDQ %OXH &DWWOH E\
)OXRUHVFHQW3&5-$QLP6FL77
*( : '$9,6 0 ( +,1(6 + & ,59,1 . 0 X 6,00(1 5 & 0 $VVRFLDWLRQ RI VLQJOH
QXFOHRWLGHSRO\PRUSKLVPVLQWKHJURZWKKRUPRQHDQGJURZWKKRUPRQHUHFHSWRUJHQHVZLWKEORRG
VHUXPLQVXOLQOLNHJURZWKIDFWRU,FRQFHQWUDWLRQDQGJURZWKWUDLWVLQ$QJXVFDWWOH-$QLP6FL81

+$1',:,5$:$1 ( 1225 5 5 08/$'12 X 6&+h/(5 / 7KH XVH RI +(/ DQG ,15$
0LFURVDWHOOLWHVDV6SHFLILF0DUNHUVIRU%DOL&DWWOH$UFK7LHU]'XPPHUVWRUI46
-,$1*+/8&<0&&522.(5%$X%($/:(([SUHVVLRQRI*URZWK+RUPRQH5HFHSWRU
$P51$LV'HFUHDVHGLQ'DLU\&RZVEXWQRWLQ%HHI&RZVDW3DUWXULWLRQ-'DLU\6FL88

-8/,1*.)5$1.(1%(5*8/,&+71(53%(77(&.(170(,7,1*(57:,//,$06-
7+$//(5*X)5,(658QWHUVXFKXQJHQ]XU$VVR]LDWLRQYRQ9DULDQWHQGHVERYLQHQ+(;$
*HQVPLWGHU$QIlOOLJNHLWIU%6(9RUWUDJVWDJXQJ'*I=XQG*I7DP6HSWHPEHU2005LQ
%HUOLQ.XU]IDVVXQJ$
.((/( - : 6+$&.(/)25' 6 ' .$33(6 6 0 .22+0$5$,( 0 X 6721( 5 7 $
5HJLRQRQ%RYLQH&KURPRVRPH,QIOXHQFHV%HHI/RQJLVVLPXV7HQGHUQHVVLQ6WHHUV-$QLP
6FL77
./(771(5:HOWZHLWHUVWHUDXVWUDOLVFKHU*HQWHVWDXI=DUWKHLWEHL5LQGIOHLVFK0LWWHLOXQJVEODWW%$))
.XOPEDFK3UD[LVLQIRUPDWLRQHQ4364XHOOHZZZFVLURDX
.1((/$1'-/,&%$6$5$%-61(//,1*:0%(1.(/%085'2&+%+$16(1&
X 0225( 6 6 ,GHQWLILFDWLRQ DQG ILQHPDSSLQJ RI TXDQWLWDWLYH WUDLW ORFL IRU JURZWK WUDLWV RQ
ERYLQHFKURPRVRPHVDQGZLWKLQRQHFRPPHUFLDOOLQHRI%RV7DXUXV-$QLP
6FL82
/, & %$6$5$% - 61(//,1*: 0 %(1.(/ % 085'2&+ % +$16(1 & X 0225(
66$VVHVVPHQWRISRVLWLRQDOFDQGLGDWHJHQHVP\IDQGLJIIRUJURZWKRQERYLQHFKURPRVRPH
LQFRPPHUFLDOOLQHVRI%RVWDXUXV-$QLP6FL82D
 
/,&%$6$5$%-61(//,1*:0%(1.(/%.1((/$1'-085'2&+%+$16(1&
X0225(66 ,GHQWLILFDWLRQDQG ILQHPDSSLQJRITXDQWLWDWLYH WUDLW ORFL IRUEDFNIDWRQERYLQH
FKURPRVRPHVDQGLQDFRPPHUFLDOOLQHRI%RVWDXUXV-$QLP6FL82E

0$11(1+025,027202<$0$.08.$,)X768-,6 ,GHQWLILFDWLRQRIPLWRFKRQGULDO
'1$VXEVWLWXWLRQVUHODWHGWRPHDWTXDOLW\LQ-DSDQHVH%ODFNFDWWOH-$QLP6FL81
0$8'(7&/8,.$57*X7$%(5/(73*HQHWLFGLYHUVLW\DQGDVVLJQPHQWWHVWVDPRQJVHYHQ
)UHQFKFDWWOHEUHHGVEDVHGRQPLFURVDWHOOLWH'1$DQDO\VLV-$QLP6FL80
0(,5(//(6 ) 9 526$ $ - 0 /Ð1%2 5 % *$5&,$ - 0 60,7+ / & X '8$57(
)$0 ,V WKH$PHULFDQ=HEX UHDOO\%RV LQGLFXV"*HQHW0RO%LRO 6kR3DXOR22  

0,=26+,7$.:$7$1$%(7+$<$6+,+.8%27$&<$0$.8&+,+ 72'252., - X
68*,0272<4XDQWLWDWLYHWUDLWORFLDQDO\VLVIRUJURZWKDQGFDUFDVVWUDLWVLQDKDOIVLEIDPLO\RI
SXUHEUHG-DSDQHVH%ODFN:DJ\XFDWWOH-$QLP6FL82
025,1$ 5 .1255 & X %5(1,* % 3RVLWLRQDO DQG IXQFWLRQDO FDQGLGDWH JHQHV IRU %6(
VXVFHSWLELOLW\9RUWUDJVWDJXQJ'*I=XQG*I7DP6HSWHPEHU2005 LQ%HUOLQ.XU]IDVVXQJ
$
0855,(7$ & 0 6&+2//-(*(5'(6 ( - +(66 % : 58/( ' & (1*/( 7 ( X
+2661(5./(YDOXDWLRQRIPLONVRPDWLFFHOOVDVDVRXUFHRIP51$IRUVWXG\RIPDPPDU\
JODQGOLSRJHQHVLVLQODFWDWLQJEHHIFRZV-$QLP6FL836XSSO$EVWUDFW
1(,%(5*6 + / 5<$1 $ 0 :20$&. - ( 63221(5 5 / X :,//,$06 - /
3RO\PRUSKLVPDQDO\VLVRI WKHSULRQJHQHLQ%6(DIIHFWHGDQGXQDIIHFWHGFDWWOH$QLP*HQW25

235=$'(.-)/,6,.2:6.,.=:,(5=&+2:6.,/-86=&=8..8%,$.(5262&+$&.,
6X'<01,&.,($VVRFLDWLRQVEHWZHHQSRO\PRUSKLVPRIVRPHFDQGLGDWHJHQHVDQGJURZWK
UDWHV IHHG LQWDNH DQG XWLOLVDWLRQ VODXJKWHU LQGLFDWRUV DQG PHDW TXDOLW\ LQ FDWWOH $UFK 7LHU]
'XPPHUVWRUI486SHFLDO,VVXH
3$*( % 7 &$6$6 ( +($721 0 3 &8//(1 1 * +<1'0$1 ' / 0255,6 & $
&5$:)25' $0:+((/(5 7 / .22+0$5$,(0 .((/( -: X 60,7+ 73/
(YDOXDWLRQRIVLQJOHQXFOHRWLGHSRO\PRUSKLVPVLQ&$31IRUDVVRFLDWLRQZLWKPHDWWHQGHUQHVVLQ
FDWWOH-$QLP6FL80
3$*(%7&$6$6(48$$65/7+$//0$150:+((/(57/6+$&.(/)25'6'
.22+0$5$,(0:-,7(61%(11(77*/.((/(-:',.(0$10(X60,7+73
/ $VVRFLDWLRQ RI PDUNHUV LQ WKH ERYLQH &$31 JHQH ZLWK PHDW WHQGHUQHVV LQ ODUJH FURVVEUHG
SRSXODWLRQVWKDWVDPSOHLQIOXHQWLDOLQGXVWU\VLUHV-$QLP6FL82
3,&$5'%%28/(<-&$66$50$/(.,%(51$5'&5(1$1'*X+2&48(77(-)
)XQFWLRQDO JHQRPLFV DSSOLHG WR WKH DQDO\VLV RI ERYLQH PXVFOH +\SHUWURSK\ $UFK 7LHU]
'XPPHUVWRUI486SHFLDO,VVXH
35(866 6 +( + 0(/&+,1*(5:,/' ( %$57(16&+/$*(5 + X *(/'(50$11 +
$QDO\VH QHXHU '1$9DULDQWHQ LP 3ULRQHQSURWHLQ FRGLHUHQGHQ *HQ 3513 XQG GHUHQ
%H]LHKXQJHQ ]XU %6(,Q]LGHQ] 9RUWUDJVWDJXQJ'*I= XQG*I7 DP 6HSWHPEHU2004 LQ
5RVWRFN.XU]IDVVXQJ%
5(9(57(5$:$1*<+%<51(.$7$16++$53(5*6X/(+1(576$-RLQW
DQDO\VLV RIPXOWLSOH F'1$PLFURDUUD\ VWXGLHV YLDPXOWLYDULDWHPL[HGPRGHOV DSSOLHG WR JHQHWLF
LPSURYHPHQWRIEHHIFDWWOH-$QLP6FL82
6$1'(53+$0$11+'5g*(0h//(5&',67/2 .$6+.(9,&+. 6&+,(%(/. X
/((%7)XQNWLRQHOOH&KDUDNWHULVLHUXQJGHVERYLQHQ35313URPRWRUVLP+LQEOLFNDXIQDWUOLFKH
3RO\PRUSKLVPHQ 9RUWUDJVWDJXQJ '*I= XQG *I7 DP  6HSWHPEHU 2005 LQ %HUOLQ
.XU]IDVVXQJ$
6&+(1.(/ ) 6 0,//(5 6 3 <( ; 0225( 6 6 1.580$+ - ' /, & <8 -
0$1'(// , % :,/721 - : X :,//,$06 - / $VVRFLDWLRQ RI VLQJOH QXFOHRWLGH
SRO\PRUSKLVPVLQWKHOHSWLQJHQHZLWKFDUFDVVDQGPHDWTXDOLW\WUDLWVRIEHHIFDWWOH-$QLP6FL
83
635,1*(500\RVWDWLQ0XWDWLRQ%ROVWHUV0XVFOH'LVHDVH5HVHDUFK(IIRUWV%LRV\VWHPV6ROXWLRQV
(XURSHDQ(GLWLRQ,VVXH126SULQJ
6721( 5 7 &$6$6 ( 60,7+ 7 3 / .((/( - : +$5+$< * %(11(77 * /
.22+0$5$,(0:+((/(57/6+$&.(/)25'6'X61(//,1*:0,GHQWLILFDWLRQ
RI JHQHWLF PDUNHUV IRU IDW GHSRVLWLRQ DQG PHDW WHQGHUQHVV RQ ERYLQH FKURPRVRPH 
'HYHORSPHQWRID ORZGHQVLW\VLQJOHQXFOHRWLGHSRO\PRUSKLVPPDS-$QLP6FL83 

 
:+,7(0(-2+1621%-+$7+$:$<05X'$<721:5*URZWK IDFWRUPHVVHQJHU
51$ OHYHOV LQPXVFOHDQG OLYHU RI VWHURLGLPSODQWHGDQGQRQLPSODQWHG VWHHUV -$QLP6FL81

:+,7( 6 1 &$6$6 (:+((/(5 7 / 6+$&.(/)25' 6 ' .22+0$5$,(0 5,/(<
'* &+$6( MU & & -2+1621 ' ' .((/( - : X 60,7+ 7 3 / $ QHZ VLQJOH
QXFOHRWLGHSRO\PRUSKLVP LQ&$31 H[WHQGV WKHFXUUHQW WHQGHUQHVVPDUNHU WHVW WR LQFOXGH%RV
LQGLFXV%RVWDXUXVDQGFURVVEUHGGHVFHQW-$QLP6FL83


4.2.4.2 Tierart Schwein
%HLVSLHOHIUGLHODQGZLUWVFKDIWOLFKRULHQWLHUWH$QZHQGXQJGHU*HQGLDJQRVWLNEHLGHU
7LHUDUW6FKZHLQVLQGGHQ7DEHOOHQXQG]XHQWQHKPHQ'RPLQLHUWHQLQGHU7LHU
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]XP 0LOFKULQG ZXFKV LQ GHQ -DKUHQ QDFK  GLH $Q]DKO YRQ JHQDQDO\WLVFKHQ
3XEOLNDWLRQHQ ]XP 6FKZHLQ VWDUN DQ 6WlUNHU DOV EHLP 5LQG VLQG EHLP 6FKZHLQ
JHQDQDO\WLVFKH9HU|IIHQWOLFKXQJHQ]XGHQ7KHPHQNUHLVHQ)UXFKWEDUNHLW:DFKVWXP
0XVNHOELRORJLH XQG .QRFKHQVWDELOLWlW YHUWUHWHQ =XU (U]LHOXQJ GHU DQJHVWUHEWHQ
3URGXNWEHVFKDIIHQKHLWVWHKHQEHLP6FKZHLQLQ]ZLVFKHQEHUHLWVPHKUDOV*HQ
PDUNHUXQGHWZDIXQNWLRQHOOH*HQYDULDQWHQ]XU9HUIJXQJ675$8%

Tabelle 49: 0ROHNXODUH *HQGLDJQRVWLN EHL TXDOLWDWLYHQ 0HUNPDOHQ XQG (UEIHKOHUQ
EHLP6FKZHLQQDFK(5+$5'7EVRZLH7H3$6XD
Qualitative Merkmale Erbfehler (Defektgene) 
)OHLVFKTXDOLWlW 0DOLJQH+\SHUWKHUPLH6\QGURP0+6
x+DPVSKLUH)DNWRU 2HGHPNUDQNKHLW)HUNHOGLDUUKRH
xLQWUDPXVNXOlUHU)HWWJHKDOW +\SHUFKROHVWHUROlPLH
+DXWIDUEH .U\SWRUFKLVPXV
xZHLHVFKZDU]H+DXWIDUEH .RQJHQLWDOHSURJUHVVLYH$WD[LH
x6DWWHO 9LWDPLQ&0DQJHO
)UXFKWEDUNHLW 
x:XUIJU|H 
0\RJHQLQ*HQRW\S>7H3$6XD@ 
x*HEXUWVJHZLFKW 
x:DFKVWXPVUDWH 
x0XVNHOIOHLVFKDQWHLO 
x5FNHQVSHFNGLFNH 
x)OHLVFKDXVEHXWH 

Tabelle 50: %HLVSLHOHIU$QZHQGXQJGHU*HQGLDJQRVWLNEHLP6FKZHLQ
Nr. Gegenstand der Publikation Literatur 
 Genomscan, Genom- und Kandidatengenanalyse, QTL-Kartie-
rung, QTL und Leistungsmerkmale 
 1XNOHRWLGVHTXHQ]GHUNRGLHUHQGHQ5HJLRQGHVSRUFLQHQȕDGUHQHU
JHQ5H]HSWRUJHQV
&$2XD
 (LQ 3&55)/3 0DUNHU EHLP SRUFLQHQ .RPSOHPHQW )DNWRU % *HQ
ORFXVZHLVWLQGHU)UHTXHQ]]ZLVFKHQ3RSXODWLRQHQ9DULDWLRQDXI
-,$1* XQG *,%621
D
 (LQ 3&5$)/30DUNHU EHLP SRUFLQHQ *OXNRVHSKRVSKDW ,VRPHUDVH
*HQORFXVZHLVWLQGHU)UHTXHQ]]ZLVFKHQ3RSXODWLRQHQ9DULDWLRQDXI
-,$1* XQG *,%621
E
 .DUWLHUXQJ$0%3*HQDXI&KURPRVRP $//(1XD
 .DUWLHUXQJ 37*6*HQ DXI SRUFLQHP &KURPRVRP  XQG ERYLQHP
&KURPRVRP
*/$'1(<XD
 .DUWLHUXQJ)26%*HQDXI&KURPRVRP +(/0XD
 .DUWLHUXQJ&$57*HQ .(1($/<XD
 1DFKZHLV YRQ .DQGLGDWHQJHQHQ IU 6FKODFKWN|USHU XQG )OHLVFK
TXDOLWlW
32168.6,/,XD
 
Nr. Gegenstand der Publikation Literatur 
 47/IUUHSURGXNWLYH0HUNPDOHGHU6DX 52+5(5XD
 .DUWLHUXQJ$5*HQ 6(,)(57XD
 .DUWLHUXQJ 0DSSLQJ 6HURWRQLQ$OSKD XQG (QGRWKHOLQ%5H]HSWRU
DXI&KURPRVRP
681XD
 47/XQG.DQGLGDWHQ$)/30DUNHU :$/(6XD
 47/IU:DFKVWXPXQG9HUIHWWXQJ :$//,1*XD
 ,GHQWLIL]LHUXQJXQG.DUWLHUXQJYRQ676IUPHQVFKOLFKH&KURPRVRP
*HQHLP6FKZHLQ
:(62/2:6., XD

 *HQXQG47/.DUWLHUXQJIUGLH&KURPRVRPHQXQGEHLP
6FKZHLQXQWHU9HUZHQGXQJLQIRUPDWLYHU))DPLOLHQ
<8(
 *HQRPLVFKH 6WUXNWXU XQG 1XNOHRWLGSRO\PRUSKLVPHQ GHV SRUFLQHQ
$JRXWL6LJQDO3URWHLQ*HQV$6,3
/((%XD
 )HLQNDUWLHUXQJ GHU 515HJLRQ EHLP 6FKZHLQ GXUFK .RSSOXQJV
DQDO\VH
/22)7XD
 3URMHNWÄ'HIHNWJHQNDUWLHUXQJEHLP6FKZHLQ³ QL
 .DQGLGDWHQJHQ$QDO\VH IU /RFL GLH:XUIJU|H XQG2YXODWLRQVUDWH
EHLP6FKZHLQEHHLQIOXVVHQ
/,19,//(XD
 .DUWLHUXQJ GHV SURRSLRPHODQRFRUWLQ 320& *HQV LQ 6FKZHLQH
FKURPRVRPHQGXUFK.RSSOXQJVDQDO\VHPLWWHOV3&55)/3
0(66(5XD
 .DUWLHUXQJGHV&'.1*HQV 0$$.XD
 .DUWLHUXQJGHV&$/&*HQV 1(,/XD
 .DUWLHUXQJYRQ47/IU)OHLVFKTXDOLWlWVPHUNPDOHLQHLQHU)6FKZHL
QHSRSXODWLRQÄ,EHULDQ[/DQGUDFH³
29,/2XD
 .DQGLGDWHQJHQ$QDO\VHXQG47/.DUWLHUXQJ IU0HUNPDOHGHUKXP
RUDOHQ$EZHKU
:,00(56
 .DUWLHUXQJHLQHV47/IUGLH2YXODWLRQVUDWHDXI&KURPRVRP &$03%(//XD
 .RSSOXQJVPDSSHYRQ0LNURVDWHOOLWHQPDUNHUQEHLP6FKZHLQ *82XD
 $VVR]LDWLRQYRQSRVLWLRQHOOHQXQGIXQNWLRQHOOHQ.DQGLGDWHQJHQHQIU
=LW]HQGHIHNWHEHLP6FKZHLQ
&+20'(-XD
 =XRUGQXQJ YRQ ]ZHL ,VRIRUPHQ GHU $03DNWLYLHUWHQ 3URWHLQNLQDVH
*DPPDXQWHUHLQKHLWHQ 35.$* XQG 35.$* ]X GHQ &KURPR
VRPHQXQGEHLP6FKZHLQ
+$%(5.(51XD
 *HQRPVFDQIU47/GHU5HSURGXNWLRQ +2//XD
 (LQ0LVFKPRGHOODQVDW] IUGLH$QDO\VHYRQ'DWHQGHUF'1$0LNUR
DUUD\*HQH[SUHVVLRQ YRQ 6FKZHLQHQ PLW H[WUHPHU /HLVWXQJ QDFK
,QIHNWLRQPLW$FWLQREDFLOOXVSOHXURSQHXPRQLDH
026(5XD
 6HTXHQ]DQDO\VHQDOOHOHU0LNURVDWHOOLWHQEHLP6FKZHLQ 3(,6&+/XD
 .RQJHQLWDOH ,QJXLQDOKHUQLH EHLP 6FKZHLQ  *86% DOV IXQNWLRQHOO
SRVWLRQHOOHV.DQGLGDWHQJHQ
%(&.XD
 8QWHUVXFKXQJ YRQ .DQGLGDWHQJHQHQ DXI:XUIJU|H EHLP 6FKZHLQ
/LWHUDWXUEHUVLFKWXQGHLJHQH(UJHEQLVVH
%86.(XD
 $XVVFKOXVV GHV 6FKZHLQHOHXNR]\WHQDQWLJHQV DOV .DQGLGDWHQUHJLRQ
XQG(LQJUHQ]XQJGHV3RVLWLRQVLQWHUYDOOVYRQ47/IU:DFKVWXPXQG
9HUIHWWXQJDXIGHP6FKZHLQHFKURPRVRP
'(0(85(XD
 (LQ 47//H[LNRQ XQG +LOIVPLWWHO IU 9HUJOHLFKH EHL 6FKZHLQHQ
3LJ47/'%
+8XD
 *HPHLQVFKDIWVDQDO\VH YRQ ]ZHL .UHX]XQJVSRSXODWLRQHQ ]XU 9HU
EHVVHUXQJGHV1DFKZHLVHVXQGGHU&KDUDNWHULVLHUXQJYRQ47/EHLP
6FKZHLQ
.,0XDD
 *HQHWLVFKH6WUXNWXUYRQ6FKZHLQHUDVVHQDXV.RUHDXQG&KLQDXQWHU
1XW]XQJGHU0LNURVDWHOOLWHQ/RFL$QDO\VH
.,0XDE
 3K\VLNDOLVFKH .DUWLHUXQJ YRQ IQI 6FKZHLQH*HQHQ GHUHQ ([SUHV
VLRQVQLYHDXYRQ6DOPRQHOOD,QIHNWLRQHQEHHLQIOXVVWZLUG
.,0XDF
 47/1DFKZHLVEHLHLQHU'XURF3LHWUDLQ5HVHUYHSRSXODWLRQ /,8XD
 =ZHL47/DXIGHQ6FKZHLQHFKURPRVRPHQXQGEHHLQIOXVVHQGLH
:LUEHODQ]DKO
0,.$:$XD
 9HUIHLQHUWH9HUJOHLFKVNDUWHQ ]ZLVFKHQGHPSRUFLQHQ&KURPRVRP
XQGGHPKXPDQHQ&KURPRVRPHQXQG
0286(/XD
 6LPXOWDQHU 1DFKZHLV YRQ 613V LQ YLHU SRUFLQHQ*HQHQ XQWHU 9HU
ZHQGXQJYRQ+\EULGLVLHUXQJV1XNOHRWLGVRQGHQXQGGHV/LJKW&\FOHU
*HUlWHV
085$1,XD
 
Nr. Gegenstand der Publikation Literatur 
 ,GHQWLIL]LHUXQJYRQ.DQGLGDWHQJHQHQ LP6FKZHLQHPXVNHOXQWHU9HU
ZHQGXQJYRQ0LNURDUUD\V
1*8XD
 47/.DUWLHUXQJIU)OHLVFKTXDOLWlWVXQG0XVNHOIDVHUPHUNPDOH 1,,XD
 'HWHNWLRQYRQ6WUXNWXUXQG9DULDQWHQEHLSRUFLQHQ=\WRNLQ*HQHQDXI
GHU%DVLVYRQ,QWHUVSH]LHV'1$6HTXHQ]YHUJOHLFKHQ
3(,6&+/XQG
*(/'(50$11
 'HU )DOO GHV SRUFLQHQ ;&KURPRVRPV 47/$QDO\VH YRQ *URH[
SHULPHQWHQPLWYLHOHQ5DVVHQXQG0HUNPDOHQ
3e5(=(1&,62XD

 &KDUDNWHULVLHUXQJ GHV 3RO\PRUSKLVPXV XQG GHU 0XOWLSOH[(LJQXQJ
YRQ  0LNURVDWHOOLWHQ LQ HLQHU NRPPHU]LHOO JHQXW]WHQ /LQLH GHU
'HXWVFKHQ/DQGUDVVH
6&+:$5=XD
 .DQGLGDWHQJHQDQDO\VHIU)UXFKWEDUNHLWVPHUNPDOHEHLP6FKZHLQ 63g77(5XDE
 hEHUSUIXQJ YRQ$QVlW]HQ ]XP1DFKZHLV YRQ47/ IU:DFKVWXP
6FKODFKWN|USHUXQG)OHLVFKTXDOLWlWEHLP6FKZHLQDXIGHQ&KURPR
VRPHQXQG
67($516XDDE
 47/IU6FKODFKWN|USHUXQG)OHLVFKTXDOLWlWVPHUNPDOH 9,'$/XD
Schlachtkörper- und Fleischqualität / Erbfehlerdiagnostik 
 =FKWXQJDXI)OHLVFKTXDOLWlWPLW+LOIHGHU*HQGLDJQRVWLN5\DQRGLQ
5H]HSWRU51*HQ,0)*HQ
/22)7XQG.$/0
 9HUlQGHUWH 1LYHDXV YRQ &DOSDLQ LP /RQJLVVLPXVPXVNHO EHL QRU
PDOHQ 6FKZHLQHQ XQG EHL +HWHUR]\JRWHQPLW HLQHU 5\DQRGLQH 5H
]HSWRU0XWDWLRQ
6(16.<XD
 )OHLVFKTXDOLWlWOlVVWVLFKJHQHWLVFKEHVWLPPHQ /22)7XQG.$/0
 7HVWDXIGDV51Ā*HQ+DPSVKLUH(IIHNW 0($'86XQG
0DF,11,6
 35.$**HQPXWDWLRQXQG+DPSVKLUH(IIHNW 0,/$1XD
 1HXH=XFKWVWUDWHJLHQGDQNPRGHUQHU*HQWHFKQLN 6,0,$1(5
 .RFKVFKLQNHQJHQDXI&KURPRVRPLGHQWLIL]LHUW ='6
 (UEIHKOHUGLDJQRVWLN )5(,7$*XQG./(,1

 51Ā*HQHIIHNWHXQG'1$7\SLVLHUXQJ 02(//(5XD
 1HXH $OOHOH GHV &DOSDVWDWLQ*HQV XQG LKUH %H]LHKXQJ ]X )OHLVFK
TXDOLWlWVPHUNPDOHQ
&,2%$18XD
 3RO\PRUSKLVPHQ GHV '(&5*HQV EHLP 6FKZHLQ XQG LKUH %H]LH
KXQJHQ]X6FKODFKWN|USHUXQG)OHLVFKTXDOLWlWVPHUNPDOHQ
$0,//6XD
 *HQPDUNHU-HW]WLP3DNHWJHJHQ7URSIVDIWYHUOXVWHYRUJHKHQ" 2772XD
 Wachstum, Muskelbiologie, Knochenstabilität 
 %HVWLPPXQJ GHU ([SUHVVLRQ YRQ ,VRIRUPHQ GHU VFKZHUHQ 0ROH
NONHWWHQYRQ0\RVLQ0+&
7$1$%(XD
 0\RJHQLQ*HQRW\SHQXQG/HLVWXQJVPHUNPDOH 7(3$6XD
 ([SUHVVLRQGHUP51$GHU0\R'*HQIDPLOLHLP0XVNHOJHZHEHEHLP
6FKODFKWHQLQ%H]XJDXIGLH6HOHNWLRQYRQ6FKZHLQHQQDFK:DFKV
WXPVUDWH
7(3$6XD
 3UlQDWDOH 5HJXODWLRQ GHU VH[XHOOHQ 'LIIHUHQ]LHUXQJ YRQ /XWHLQL
VLHUXQJVKRUPRQ XQG :DFKVWXPVKRUPRQ *HQH[SUHVVLRQ XQG 6H
NUHWLRQEHLP6FKZHLQ
3(75,ý
 1DFKZHLV YRQ 47/ IU %HZHJXQJ XQG 0HUNPDOHQ GLH PLW 2VWHR
FKRQGURVHYHUEXQGHQVLQGEHL/DUJH:KLWH[0HLVKDQ6FKZHLQHQ
/((XD
 0DUNHUSRO\PRUSKLVPHQ LQGHQSRUFLQHQ*HQHQ IU0XVNHOJO\NRJHQ
6\QWKDVH*<6XQG0XVNHOJO\NRJHQ3KRVSKRU\ODVH3<*0
7(3$6XD
 F'1$0DNURDUUD\$QDO\VHGHUGLIIHUHQ]LHOOHQ*HQH[SUHVVLRQ LQSRU
FLQHQIHWDOHPXQGSRVWQDWDOHP0XVNHO
=+$2XD
 $OOHOIUHTXHQ]HQGHU0&5*HQYDULDQWHQ LQ%H]LHKXQJ]X)HWW XQG
:DFKVWXPVPHUNPDOHQ
&+(1XDE
 *HQHWLVFKH 9DULDELOLWlW GHU &5& DQG 0<)*HQH EHLP 3ĜHãWLFHU
6FKZDU]EXQWHQ6FKZHLQ
+25È.XD
 =XVDPPHQVHW]XQJ GHU VFKZHUHQ 0ROHNONHWWHQ YRQ 0\RVLQ EHL
YHUVFKLHGHQHQ6NHOHWWPXVNHOQDXIP51$XQG3URWHLQHEHQH
/()$8&+(85XD

 ([SUHVVLRQYRQ*+5XQG3*&ĮLQ9HUELQGXQJPLW9HUlQGHUXQJHQ
EHLGHQ0\+&,VRIRUPHQEHLPSRVWQDWDOHQ:DFKVWXP
=+$2XD
 0ROHNXODUH&KDUDNWHULVLHUXQJ GHV&OXVWHUV IU GLH VFKZHUH0\RVLQ
NHWWHGHV6NHOHWWPXVNHOVEHLP6FKZHLQXQGHLQHU+DXSWGRPlQHIU
UHJXODWRULVFKH.DQGLGDWHQJHQH
'$&267$XQG
&+$1*
 
Nr. Gegenstand der Publikation Literatur 
 $XVZLUNXQJ GHV 30DQJHOV XQG GHU *HQHWLN DXI GLH .QRFKH
QFKDUDNWHULVWLNXQGGLH*HQH[SUHVVLRQEHLMXQJHQ6FKZHLQHQ
+,770(,(5XD
 %H]LHKXQJHQ]ZLVFKHQGHQ*HQRW\SHQGHU/RFL0671*')6VRZLH
&$67XQG0LNURVWUXNWXUHLJHQVFKDIWHQGHVPOO
.à262:6.$XD
 8QWHUVFKLHGOLFK WUDQVNULELHUWH *HQH LP /RQJLVVLPXVPXVNHO YRQ
'XURFXQG7DR\XDQ6FKZHLQHQ
/,1XQG+68
 0LFURDUUD\$QDO\VH GHU:LUNXQJ YRQ 3KRVSKRU DXI GLH *HQH[SUHV
VLRQLPSRUFLQHQ0XVNHO
48XD
 $QDO\VH GHV 0XVNHOWUDQVNULSWRPV GHU 5DVVHQ 'XURF XQG 3LHWUDLQ
ZlKUHQG GHU SUlQDWDOHQ %LOGXQJ GHV 6NHOHWWPXVNHOJHZHEHVPLWWHOV
0LNURDUUD\7HFKQRORJLH
7(3$6XD
 IMF - Fettansatz  
 *HQHWLVFKH9DULDQWHQ GHV+)$%3*HQV XQG LKU (LQIOXVV DXI GHQ
,0)*HKDOWVRZLH/HLVWXQJVPHUNPDOHEHLP6FKZHLQ
*(5%(16XD
 ([SUHVVLRQ XQG 3RO\PRUSKLVPHQ YRQ *HQHQ GLH ]XP ,0)*HKDOW
YRQ6FKZHLQHQLQ%H]LHKXQJVWHKHQ
&+(1XDD
 (LQIOX GHV 0HODQRFRUWLQ5H]HSWRUV DXI :DFKVWXP XQG )HWWHLQ
ODJHUXQJLQGHU)*HQHUDWLRQHLQHU0DQJDOLW]D[3LpWUDLQ.UHX]XQJ
0(,'71(5XD
 9HUPHKUXQJ XQG 'LIIHUHQ]LHUXQJ SRUFLQHU 3UlDGLSR]\WHQ (LQH
$XIJDEHIU/HSWLQ"
5$06$<
 Fruchtbarkeit 
 3RO\PRUSKLVPHQ GHV 3URODFWLQUH]HSWRU*HQV XQG %H]LHKXQJHQ ]XU
:XUIJU|HEHLGHUSROQLVFKH/DQGUDVVH
.0,(ûXD
 6FKlW]XQJYRQ9DULDQ]NRPSRQHQWHQXQG.DQGLGDWHQJHQHIIHNWHQIU
GLH SDWHUQDOH XQG PDWHUQDOH .RPSRQHQWH YRQ )UXFKWEDUNHLWVPHUN
PDOHQEHLP6FKZHLQ
67(,1+(8(5
 :XUIJU|H XQG )HUNHOPHUNPDOH YRQ 6DXHQ PLW XQWHUVFKLHGOLFKHQ
*HQRW\SHQGHV3URODFWLQUH]HSWRUV
9$15(16XQGYDQGHU
/(1'(D
 'HU (LQIOXVV GHU gVWURJHQUH]HSWRUJHQRW\SHQ DXI :XUIJU|H XQG
3OD]HQWDPHUNPDOHZlKUHQGGHU7UlFKWLJNHLWLQ).UHX]XQJVVDXHQ
9$15(16XDE
 )HUNHO XQG 3OD]HQWDPHUNPDOH ZlKUHQG GHU 7UlFKWLJNHLW LQ %H
]LHKXQJ]XGHQgVWURJHQUH]HSWRUJHQRW\SHQLQ6DXHQ
9$15(16XQGYDQGHU
/(1'(F
 6FKlW]XQJ YRQ .DQGLGDWHQJHQHIIHNWHQ DXI GLH $Q]DKO OHEHQG JH
ERUHQHU)HUNHOEHL6DXHQXQG(EHUQGHU'HXWVFKHQ/DQGUDVVH
67(,1+(8(5XD
 '1$6DPPOXQJHQ YRQ.%(EHUQ XQG6WDPPVDXHQ GHU %DVLV]XFK
WHQMHW]WDXIEDXHQ
*g7=
 =XVDPPHQKlQJH ]ZLVFKHQ GHQ3RO\PRUSKLVPHQ LP /HSWLQJHQ XQG
DXVJHZlKOWHQ0HUNPDOHQGHU5HSURGXNWLRQVOHLVWXQJYRQ(EHUQ
.0,(ûXD
 (LQIOXVVYRQ.DQGLGDWHQJHQHIIHNWHQDXIGLH$Q]DKOOHEHQGJHERUHQHU
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4.2.4.3 Tierarten Schaf und Ziege 
*HQDQDO\WLVFKH 8QWHUVXFKXQJHQ ]X GHQ 7LHUDUWHQ 6FKDI XQG =LHJH VWHKHQ ELVKHU
KLQVLFKWOLFK LKUHU$Q]DKOKLQWHUGHQHQEHL5LQGHUQXQG6FKZHLQHQ]XUFN$XIJUXQG
GHU%HGHXWXQJGHU6FKDIXQG=LHJHQKDOWXQJLQDXHUHXURSlLVFKHQ/lQGHUQLVWDXFK
EHL GLHVHQ 7LHUDUWHQ PLW HLQHU UDVFKHQ =XQDKPH GHU PROHNXODUJHQHWLVFKHQ
*UXQGODJHQNHQQWQLVVH ]X UHFKQHQ'LH LQ HXURSlLVFKHQ/lQGHUQ EHJRQQHQH=XFKW
]XU6FUDSLH5HVLVWHQ]IKUWH]XHLQHP$QVWLHJGHUJHQGLDJQRVWLVFKHQ$UEHLWHQEHLP
6FKDI'LH7DEHOOHQ XQG YHUPLWWHOQ HLQHQhEHUEOLFN EHU GLH EHL GHQEHLGHQ
NOHLQHQ ODQGZLUWVFKDIWOLFK JHQXW]WHQ :LHGHUNlXHUQ EHDUEHLWHWHQ 7KHPHQ *HQRP
DQDO\VH XQG 6XFKH QDFK 47/ IU 0LOFKSURGXNWLRQV XQG 6FKODFKWN|USHUPHUNPDOH
0LOFKSURWHLQSRO\PRUSKLVPHQ%HLP6FKDIVLQGGLH(UJHEQLVVHGHUPROHNXODUHQ*HQ
GLDJQRVWLN ]XU 6FUDSLH XQG 3DUDVLWHQUHVLVWHQ] ]XU )UXFKWEDUNHLW VRZLH ]XU 0XV
NHOK\SHUWURSKLH KHUYRU]XKHEHQ EHL GHU =LHJH GRPLQLHUHQ 8QWHUVXFKXQJHQ ]X GHQ
0LOFKSURWHLQSRO\PRUSKLVPHQ ,QIRUPDWLRQHQ]XU*HQGLDJQRVWLNEHLDQGHUHQ:LHGHU
NlXHUQXW]WLHUDUWHQ.DPHOVLQGXQWHU$EVFKQLWWDXIJHIKUW
 
Tabelle 51: 0ROHNXODUH *HQGLDJQRVWLN EHL TXDOLWDWLYHQ 0HUNPDOHQ XQG (UEIHKOHUQ
 EHLP6FKDIQDFK(5+$5'7E
Qualitative Merkmale Erbfehler (Defektgene) 
)UXFKWEDUNHLW)HF%%RRURROD*HQ 6SLGHU/DPE6\QGURPH
0XVNHOK\SHUWURSKLH&DOOLS\JH 6FUDSLH3UlGLVSRVLWLRQ

Tabelle 52: %HLVSLHOHIU$QZHQGXQJGHU*HQGLDJQRVWLNEHL6FKDIXQG=LHJH
Nr. Gegenstand der Publikation Literatur 
 Tierart Schaf  
 Genomscan, Genom- und Kandidatengenanalyse, QTL-Kartie-
rung, QTL und Leistungsmerkmale

 %RRURROD*HQIU)UXFKWEDUNHLWXQGGLHYLHU&DVHLQJHQHEHILQGHQVLFK
DXI&KURPRVRP
0217*20(5<XD

 '1$)LQJHUSULQWV ]XU 8QWHUVXFKXQJ YRQ JHQHWLVFKHU 'LVWDQ] 9HU
ZDQGWVFKDIWXQG+HWHUR]\JRWLHJUDGEHL/HLQHVFKDIHQ
)$/*(XD
 .DUWLHUXQJ YRQ 47/ IU 0LOFKSURGXNWLRQVPHUNPDOH EHLP 6FKDI DXI
&KURPRVRP
',(=7$6&21XD

 0ROHNXODUH'DWHQEHUGLH*HQUHVHUYHQEHL:LOGVFKDIHQXQGGLH(YR
OXWLRQEHL+DXVVFKDIHQ
+,(1'/('(5XD

 (LQLJH 3UREOHPH XQG 3HUVSHNWLYHQ GHU =FKWXQJVIRUVFKXQJ EHLP
6FKDI3&53RO\PRUSKLVPHQ
:$66087+XD
 *HQRP6FDQ DXI 47/ IU 5HVLVWHQ] JHJHQ7ULFKRVWURQJ\OXV FROXEUL
IRUPLVEHLP6FKDI
%(+XD
 *HQHWLVFKHV8QJOHLFKJHZLFKWYRQ613VEHLP+DXVVFKDI 0F5$(XD
 .QRFKHQGLFKWH EHLP 6FKDI *HQHWLVFKH 9DULDWLRQ XQG 47//RNDOL
VDWLRQ
&$03%(//XD
 '1$7\SLVLHUXQJIU0+&'5%3&55)/3EHLP6FKDI .211$,XD
 %HZHUWXQJ GHV 0715$ DOV .DQGLGDWHQJHQ IU GLH 5HSURGXNWLRQV
OHLVWXQJYRQ0XWWHUVFKDIHQPLW+HUEVWODPPXQJ
1277(5XD
 'LYHUVLWlWGHV'4$*HQVEHLP6FKDI +,&.)25'XD
 *HQHWLVFKH 'LYHUVLWlW HXURSlLVFKHU DIULNDQLVFKHU XQG DVLDWLVFKHU
6FKDIUDVVHQ8QWHUVXFKXQJHQDXIGHU%DVLVYRQ0LNURVDWHOOLWHQ
3(7(5XDE
 .DUWLHUXQJYRQ47/IU0HUNPDOHYRQ:DFKVWXPXQG6FKODFKWN|USHU
EHLP6FKDI
:$//,1*XD
 $OOHO3RO\PRUSKLVPHQEHLP'4$*HQGHV6FKDIV =+28XQG+,&.)25'

 3UIXQJ GHU%UDXFKEDUNHLW YRQPROHNXODUHQ9HUZDQGWVFKDIWVLQIRUPD
WLRQHQ]XU%HZHUWXQJGHUJHQHWLVFKHQ%H]LHKXQJHQEHL+HUGHQXQWHU
1XW]XQJVSDQLVFKHU6FKDIUDVVHQ
È/9$5(=XD
 'LUHNWH 6XFKH QDFK 47/ LQ GHU *')5HJLRQ GLH 6FKODFKWN|USHU
PHUNPDOHEHLP7H[HOVFKDIEHHLQIOXVVHQ
-2+1621XDE
 .DUWLHUXQJYRQPXOWLSOHQ47/IU:DFKVWXPXQG6FKODFKWN|USHUPHUN
PDOHLQHLQHPNRPSOH[HQNRPPHU]LHOOHQ6FKDISHGLJUHH
0F5$(XD
 1XOO$OOHOEHLP2DU$(/RFXVXQGGLHHQWVSUHFKHQGHQ*HQIUHTXHQ
]HQLQGHXWVFKHQ6FKDIUDVVHQ
3(7(5XD
 3RO\PRUSKLVPHQGHV,*+$*HQVEHLP6FKDI =+28XDF
 Scrapie-Resistenz 
 *HQRW\SLVLHUXQJDXI6FUDSLH5HVLVWHQ]EHLP6FKDI ',67/
 =FKWXQJ DXI 6FUDSLH5HVLVWHQ] 1DFKZHLV YRQ 3RO\PRUSKLVPHQ LP
3ULRQHQSURWHLQ*HQEHLGHXWVFKHQ6FKDIUDVVHQ
'5g*(0h//(5XD

 'UHL QHXH $OOHOVHTXHQ]HQ EHLP '4$/RFXV GHU 0+&.ODVVH EHLP
6FKDI
=+28XQG+,&.)25'

 0|JOLFKH $XVZLUNXQJHQ GHU =XFKW DXI 6FUDSLH5HVLVWHQ] EHL ED\H
ULVFKHQ6FKDIUDVVHQ
%8,7.$03XD
 *HQRW\SLVLHUXQJDXI6FUDSLH5HVLVWHQ]EHLP6FKDI (5+$5'7
 *HQRW\SLVLHUXQJDXI6FUDSLH5HVLVWHQ]EHLP6FKDI (5+$5'7XD
 3U3$OOHOIUHTXHQ](UPLWWOXQJXQG6LPXODWLRQVVWXGLHQ]XU6HOHNWLRQDXI
6FUDSLH5HVLVWHQ]LQGHXWVFKHQ6FKDI]XFKWSRSXODWLRQHQ
'5g*(0h//(5XD

 *HQRW\SLVLHUXQJDXI6FUDSLH5HVLVWHQ]EHLP6FKDI 0261(5
 $QDO\VH GHU $VVR]LDWLRQ ]ZLVFKHQ GHQ 3ULRQSURWHLQJHQRW\SHQ XQG
/HLVWXQJVPHUNPDOHQEHL)OHLVFKVFKDIUDVVHQ
95,(6GHXD
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4.2.4.4 Tierart Pferd 
%HL GHU DOV =XJ XQG /DVWWLHU LQ (XURSD XQG 1RUGDPHULND NDXP QRFK JHQXW]WHQ
7LHUDUW3IHUGOLHJHQELVODQJQXUZHQLJHJHQDQDO\WLVFKH8QWHUVXFKXQJHQYRU:LHEHL
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*HQRP]X=XFKW]LHOPHUNPDOHQXQG(UENUDQNKHLWHQYJOGLH7DEXQG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PROHNXODUJHQHWLVFKHQ 9HWHULQlUGLDJQRVWLN $EVFKQLWW  ILQGHQ VLFK ZHLWHUH
%HLVSLHOH IU JHQGLDJQRVWLVFKH 8QWHUVXFKXQJHQ EHLP 3IHUG *HQGLDJQRVWLVFKH
0HWKRGHQ ZHUGHQ DXFK EHL DQGHUHQ 1XW]WLHUHLQKXIHUQ (VHO 0DXOWLHU 0DXOSIHUG
HLQJHVHW]W,Q(XURSDUHFKQHQGLHVH$QZHQGXQJHQHKHU]XU=RRYHWHULQlUPHGL]LQ
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Tabelle 53:  0ROHNXODUH *HQGLDJQRVWLN EHL TXDOLWDWLYHQ 0HUNPDOHQ XQG (UEIHKOHUQ
 EHLP3IHUGQDFK(5+$5'7E
Qualitative Merkmale Erbfehler (Defektgene) 
7RELDQR6FKHFNHQJHQ /HWKDO:KLWH)RDO6\QGURPH/:6
5RWIDNWRU +\SHUNDOLlPLVFKHSHULRGLVFKH3DUDO\VH+<33
 6FKZHUHNRPELQLHUWH,PPXQGHIL]LHQ]EHLP3IHUG6&,'

Tabelle 54: %HLVSLHOHIU$QZHQGXQJGHU*HQGLDJQRVWLNEHLP3IHUG
Nr. Gegenstand der Publikation Literatur 
 'RPHVWLNDWLRQ GHU3IHUGH(UJHEQLVVHDXI GHU*UXQGODJHGHU.HUQ'1$
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$%(5/(XQG
',67/
 3IHUGHKDOWXQJ&KDQFHQDXVGHU*HQNDUWH %87/(5
:(0.(1
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6/&$
+$16(1XD
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 $VVR]LDWLRQGHVHTXLQHQ&5,63*HQVPLW GHU+HQJVWIUXFKWEDUNHLW EHLP
+DQQRYHUVFKHQ:DUPEOXW
+$0$11XD

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3VRULDVLQ  ]XP &KURPRVRP
SĺS
/((%XD
 0ROHNXODUJHQHWLVFKH8QWHUVXFKXQJGHV$73$*HQVDOV.DQGLGDWIUGLH
0DXNHEHLP.DOWEOXWSIHUG
0g0.(XD
$73$   DGHQRVLQWULSKRVSKDWDVH &D WUDQVSRUWLQJ FDUGLDF PXVFOH VORZ WZLWFK  &5,63  
F\VWHLQUHLFKH6HNUHWLRQVSURWHLQH

 
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4.2.4.5 Tierart Huhn und sonstige Tierarten
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]XGHQ$UEHLWHQDQ0RGHOOWLHUHQXQGZHUGHQ LQ7DEHOOH QXU DXIJHIKUWZHLO GLH
(UJHEQLVVHDXFKIUGLH7LHUSURGXNWLRQYRQ,QWHUHVVHVLQG

Tabelle 55: %HLVSLHOH IU$QZHQGXQJGHU*HQGLDJQRVWLNEHLP+XKQXQGEHLVRQV
WLJHQ7LHUDUWHQ
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YRQ'1$)LQJHUSULQWV
0$)(1,XD

 +XKQ (LQELQGXQJ YRQ 3.$ 3.& XQG &D LQ GLH /36DNWLYLHUWH
([SUHVVLRQGHV/\VR]\PJHQVEHLP+XKQ
5(*(1+$5'
XD
 +XKQ 1DFKZHLVYRQ47/ LQNRPPHU]LHOOHQ%URLOHUOLQLHQXQWHU1XW]XQJ
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'1$)LQJHUSULQWLQJ'LVVHUWDWLRQ7HFKQLVFKH8QLYHUVLWlW%HUOLQ1994
:<62&., 0 %,1,1'$(021'6 2 5 3 )5,(6 5 X +$%(50$11 ) $ ,GHQWLILFDWLRQ RI
FDQGLGDWH JHQHV IRU H[SORUDWRU\ EHKDYLRXU LQ FKLFNHQV D SUHOLPLQDU\ 613 DQDO\VLV JXLGHG E\
ELRLQIRUPDWLFPHWKRGV9RUWUDJVWDJXQJ'*I=XQG*I7DP6HSWHPEHU2004 LQ5RVWRFN
.XU]IDVVXQJ%
 
:<62&., 0 %,1,1'$(021'6 2 5 3 X )5,(6 5 3RO\PRUSKLVP DQDO\VLV DQG WUDQVFULSW
TXDQWLILFDWLRQRIFDQGLGDWHJHQHVIRUIHDWKHUSHFNLQJLQFKLFNHQV9RUWUDJVWDJXQJ'*I=XQG*I7
DP6HSWHPEHU2005LQ%HUOLQ.XU]IDVVXQJ$


4.3 Gendiagnostik in der Futtermittelprüfung 
'LHVHU$EVFKQLWWZXUGHJHPHLQVDPPLWFrau Dr. Sabine Domey XQGHerrn Dr. Otto Jahn7KULQJHU
/DQGHVDQVWDOWIU/DQGZLUWVFKDIW6WDQGRUW-HQD5HIHUDW0LNURELRORJLHXQG*HQDQDO\WLNYHUIDVVW

*HQGLDJQRVWLVFKH 9HUIDKUHQ ZHUGHQ DXFK LQQHUKDOE GHU )XWWHUPLWWHOSUIXQJ
HLQJHVHW]W'LH$XIJDEHQGHU)XWWHUPLWWHOXQWHUVXFKXQJXPIDVVHQLQGLHVHP=XVDP
PHQKDQJ
 GHQ1DFKZHLVJHQWHFKQLVFKYHUlQGHUWHU)XWWHUPLWWHOJHPl(*92
 GHQVSH]LHVVSH]LILVFKHQ1DFKZHLVGHU$QZHVHQKHLWYRQ7LHUE]Z)LVFKPHKO*H
VHW]]XP)WWHUXQJVYHUERWYRQ7LHUPHKO%XQGHVWDJ(QWVFKOLHXQJGHV%XQ
GHVUDWHV]XP9HUERWGHV9HUIWWHUQV YRQ)LVFKPHKODQDQGHUH7LHUHDOV:LHGHU
NlXHUXQG]XP9HUERWGHVLQQHUJHPHLQVFKDIWOLFKHQ9HUEULQJHQVXQGGHU$XVIXKUIU
)LVFKPHKO'LUHNWLYH(&(89HURUGQXQJXQG
 GHQ1DFKZHLVYRQSDWKRJHQHQ0LNURRUJDQLVPHQ

*HQWHFKQLVFKYHUlQGHUWH)XWWHUPLWWHOHQWKDOWHQ*92EHVWHKHQRGHUZHUGHQGDUDXV
KHUJHVWHOOW (*92  *92 XQG GDUDXV KHUJHVWHOOWH 3URGXNWH ZHUGHQ LQ
GHU(8JHPl9HURUGQXQJ(*XQWHUVFKLHGOLFKEHZHUWHW7DEZREHL
GHU YRUJHJHEHQH6FKZHOOHQZHUW IU GDV )XWWHUPLWWHO XQG MHGHQ VHLQHU %HVWDQGWHLOH
JLOW

Tabelle 56: (LQWHLOXQJ YRQ *92 XQG GDUDXV KHUJHVWHOOWHU 3URGXNWH JHPl 92
(*QDFK(*(57XD
 Zulassungsstatus von GVO 
und daraus hergestellter Pro-
dukte
Schwellen-
wert 
Folgen bei Überschreiten des 
Schwellenwertes 
! .HQQ]HLFKQXQJVSIOLFKW



LQGHU(8]XJHODVVHQ 
.HQQ]HLFKQXQJVSIOLFKWZHQQ
QLFKW]XIlOOLJRGHUWHFKQLVFK
XQYHUPHLGEDU
! 9HUNHKUVYHUERW
 LQGHU(8QLFKW]XJHODVVHQSRVLWLYVLFKHUKHLWVEHZHUWHWPLW
KLQWHUOHJWHU$QDO\VHQPHWKRGH
 9HUNHKUVYHUERWZHQQQLFKW]XIlOOLJRGHUWHFKQLVFK
XQYHUPHLGEDU


LQGHU(8QLFKW]XJHODVVHQRKQH
SRVLWLYH6LFKHUKHLWVEHZHUWXQJ
NHLQ

E]Z1:*
9HUNHKUVYHUERW
1:* 1DFKZHLVJUHQ]HGHU0HWKRGH

)UGHQ1DFKZHLVYRQ*92H[LVWLHUHQEHUHLWVHLQH5HLKH(XURSlLVFKHU6WDQGDUGPH
WKRGHQ(1,62XQGSU(1,62XQG',1(1
,62   VRZLH QDWLRQDOH 6WDQGDUGV QDFK   /0%* /  /
 /  /  /  'DUEHU
KLQDXV KDEHQ GLH $QPHOGHUILUPHQ IU *93 EHL GHU (8.RPPLVVLRQ HLJHQH 1DFK
ZHLVYHUIDKUHQKLQWHUOHJWRGHULQ)DFK]HLWVFKULIWHQSXEOL]LHUHQODVVHQ
%HLGHQJHQWHFKQLVFKYHUlQGHUWHQ3IODQ]HQGLH LQ)XWWHUPLWWHOQHQWKDOWHQVHLQN|Q
QHQLVWQHEHQGHPTXDOLWDWLYHQ1DFKZHLVZHJHQGHUUHFKWOLFKHQ*UHQ]ZHUWYRUJDEHQ
 
LPPHU DXFK HLQH4XDQWLIL]LHUXQJ HUIRUGHUOLFK1DFKZHLVSUREOHPH HUJHEHQ VLFK DXV
GHP WHLOZHLVHPDQJHOKDIWHP.HQQWQLVVWDQG ]X GHU %DVHQVHTXHQ] GHU HLQJHIJWHQ
7UDQVJHQHVRZLHGHUJHULQJHQ9HUIJEDUNHLWYRQJHHLJQHWHQJY5HIHUHQ]PDWHULDOLHQ
(LQH DOOJHPHLQH hEHUVLFKW ]XU *HQDQDO\WLN EHL 3IODQ]HQ JDE 5(,&+$5'7 
'HU DNWXHOOH6WDQG GHU1DFKZHLVDQDO\WLN EHL JY)XWWHUPLWWHOQ LVW GHP$UEHLWVSDSLHU
GHV $UEHLWVNUHLVHV 3&5$QDO\WLN GHU )DFKJUXSSH )XWWHUPLWWHO GHV 9'/8)$ ]X
HQWQHKPHQ(*(57XD

3&50HWKRGHQ HUP|JOLFKHQ HEHQVR GHQ DUWVSH]LILVFKHQ 1DFKZHLV YRQ 7LHU RGHU
)LVFKPHKO LQ )XWWHUPLWWHOQ PLW KRKHU (PSILQGOLFKNHLW 3UREOHPH EHUHLWHQ GDEHL
PLWXQWHU6SXUHQYRQ5LQGHU'1$LQGHQHLQJHVHW]WHQ5HDJHQ]LHQRGHU1DJHWLHUUHV
WH LP )XWWHU E]Z QDWUOLFKHU %HIDOO YRQ )XWWHUSIODQ]HQ PLW %OXPHQNRKOPRVDLNYLUXV
EHLP (LQVDW] YRQ XQVSH]LILVFKHQ 3ULPHUQ ,P )XWWHUPLWWHOVHNWRU NDQQ DXI GLH
NODVVLVFKH1DFKZHLVPHWKRGLNIU0LNURRUJDQLVPHQQRFKQLFKWYHU]LFKWHWZHUGHQGD
)XWWHU PLW DEJHVWRUEHQHQ SDWKRJHQHQ 02 GXUFKDXV DQ EHVWLPPWH 7LHUJUXSSHQ
YHUDEUHLFKW ZHUGHQ NDQQ ZHQQ NHLQH 7R[LQH JHELOGHW ZXUGHQ RGHU GHUHQ
.RQ]HQWUDWLRQYHUQDFKOlVVLJEDUJHULQJLVW
7DEHOOHJLEWHLQHhEHUVLFKWEHUP|JOLFKH%HVWDQGWHLOHYRQ)XWWHUPLWWHOQGLHPLW
+LOIHJHQDQDO\WLVFKHU0HWKRGHQTXDOLWDWLYQDFKJHZLHVHQXQGDXFKTXDQWLIL]LHUWZHU
GHQN|QQHQ'LH LP/LWHUDWXUYHU]HLFKQLVDOV$XVZDKODXIJHIKUWHQXQ]LWLHUWHQ3XEOL
NDWLRQHQYHUPLWWHOQHLQHQ(LQGUXFNEHUGHQHUUHLFKWHQ6WDQGXQGGLH6FKZHUSXQNWH
EHL GHUJHJHQZlUWLJHQ*93$QDO\WLN EHIDVVHQVLFKPLW GHU*HQDQDO\WLNEHL JY
0DLVPLWGHUEHLJY6RMDERKQHQPLWGHPJOHLFK]HLWLJHQ1DFKZHLVYRQJY6RMD
XQG JY0DLV (LQH 9HU|IIHQWOLFKXQJ EH]LHKW VLFK DXI JY5DSV XQG EHL ZHLWHUHQ 
3XEOLNDWLRQHQIHKOWGLH$QJDEH]XU*93:HLWHUH/LWHUDWXU]LWDWHEHWUHIIHQ1DFKZHLV
PHWKRGHQYRQWLHULVFKHQ%HVWDQGWHLOHQRGHUGHU7LHUDUW LQ)XWWHUPLWWHOQE]Z LQ
7LHU .QRFKHQ XQG )LVFKPHKO  YRQ 76(%6(5LVLNRJHZHEH  VRZLH ]X GHQ
+LW]HEHKDQGOXQJVEHGLQJXQJHQYRQ7LHUPHKO+LQVLFKWOLFKGHU9HU|IIHQWOLFKXQJHQ
]XU *HQGLDJQRVWLN EHL 0LNURRUJDQLVPHQ ZLUG DXI GLH $EVFKQLWWH  XQG  GHU
/LWHUDWXUVWXGLHYHUZLHVHQ

Tabelle 57: 0|JOLFKH %HVWDQGWHLOH YRQ )XWWHUPLWWHOQ GLH PLWWHOV *HQDQDO\WLN EH
VWLPPEDUVLQG
Futterbestand-
teil
in der EU zugelassene Sorten 
an GVP 
Futterbestandteil zulässiger 
Grenzwert 
JY6RMDERKQHQ *76 7LHUPHKO 1:*
JY0DLV %W%W021021
1.7
)LVFKPHKO 1:*
JY5DSV *6*706[5) .QRFKHQPHKO 1:*
JY=XFNHUUEH  %DNWHULHQ  2:
JY%DXPZROOH ,3&55& 9LUHQ QRFKRIIHQ
JY.DUWRIIHO  +HIHQ  2:
JY*HWUHLGH  3LO]H  2:
1:* 1DFKZHLVJUHQ]HGHU0HWKRGH2: 2ULHQWLHUXQJVZHUW

 
.ODVVLVFKH *UHQ]ZHUWH IU 0LNURRUJDQLVPHQ LQ )XWWHUPLWWHOQ JLEW HV GHU]HLW QRFK
QLFKW9RP$UEHLWVNUHLV Ä)XWWHUPLWWHOPLNURELRORJLH³GHU)DFKJUXSSH9,GHV9'/8)$
ZXUGHQIUGLHJlQJLJHQ)XWWHUPLWWHOÄ2ULHQWLHUXQJVZHUWH³DEJHOHLWHWGLH
 IUSURGXNWW\SLVFKH%DNWHULHQ6FKLPPHOXQG6FKZlU]HSLO]HDOVDXFK
 IUYHUGHUEQLVDQ]HLJHQGH%DNWHULHQ6FKLPPHOXQG6FKZlU]HSLO]HVRZLH+HIHQ
H[LVWLHUHQXQGIROJHQGHPLNURELRORJLVFKH=XVWlQGHGHU)XWWHUPLWWHOEHVFKUHLEHQ
 XQYHUGRUEHQ
 JHULQJJUDGLJH4XDOLWlWVPlQJHO
 PLNURELRORJLVFKEHODVWHWXQG
 YHUGRUEHQ
'LH %HZHUWXQJ PLW ÄPLNURELRORJLVFK EHODVWHW³ HQWVSULFKW GHP QRFK WROHULHUEDUHQ
0LNUREHQEHVDW]'HUGD]XJHK|UHQGH2ULHQWLHUXQJVZHUWZLUGYRQGHU)XWWHUPLWWHODUW
(LQ]HOIXWWHUPLWWHOORVHE]ZSHOOHWLHUWH0LVFKIXWWHUPLWWHOXQGGHP)XWWHUHLQVDW]]%
ORVHV0LVFKIXWWHUIU.lOEHURGHUORVHV0LVFKIXWWHUIU0DVWVFKZHLQHEHVWLPPW

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$UWLNHOLQ&KLQHVLVFK
:2/) + *$('( : :2/) & =(//(50$11 6 X +g%(5 6 1DFKZHLV YRQ WLHULVFKHQ
%HVWDQGWHLOHQLP0LVFKIXWWHU9HUJOHLFKHQGH8QWHUVXFKXQJHQ)OHLVFKZLUWVFK816


4.4 Gendiagnostik in der molekularen Veterinärmedizin und der  
 Tierernährungsbiochemie 
'LH9HWHULQlUPHGL]LQLVWLQIROJHLKUHU%HGHXWXQJIUGLH7LHUSURGXNWLRQPLWGLHVHUHQJ
YHUEXQGHQVRGDVVGLHPROHNXODUJHQHWLVFKH9HWHULQlUGLDJQRVWLNKLHUPLWDXIJHIKUW
ZHUGHQPXVV ,QQHUKDOEGHU9HWHULQlUGLDJQRVWLN IU1XW]WLHUH LVW GHU1DFKZHLV YRQ
0DVWLWLVHUUHJHUQYRQKRKHUZLUWVFKDIWOLFKHU%HGHXWXQJ'LHFDEHNDQQWHQ0DV
WLWLVHUUHJHUYHUXUVDFKHQEHL0LOFKHU]HXJHUQVRZLHLQGHUPLOFKYHUDUEHLWHQGHQ,QGXV
WULH6FKlGHQYRQELV0LOOLDUGH(852SUR-DKUXQGWUDJHQPLWELV]X
GHQ$XVIDOOXUVDFKHQEHL0LOFKULQGHUQEHL675$8%7DEHOOHLQIRUPLHUWEHU
HLQH5HLKHYRQJHQGLDJQRVWLVFKH3XEOLNDWLRQHQ]XP1DFKZHLVYRQ0DVWLWLVHUUHJHUQ
6WDSK\ORFRFFHQ6WUHSWRFRFFHQ0\FRXQG(QWHUREDNWHULHQ0\FRSODVPHQ

 
Tabelle 58: %HLVSLHOH IU $QZHQGXQJ GHU*HQGLDJQRVWLN LQ GHUPROHNXODUHQ9HWH
ULQlUPHGL]LQEHLP1DFKZHLVYRQ0DVWLWLVHUUHJHUQ
Nr. Gegenstand der Publikation Literatur 
 ,GHQWLIL]LHUXQJXQG'LIIHUHQ]LHUXQJYRQNRDJXODVHQHJDWLYHQ6WDSK\ORFRFFXV
DXUHXVPLWWHOV3&5
0$77+(:6XD

 1DFKZHLVYRQ6WDSK\ORFRFFXVDXUHXVLQ0LOFKPLWWHOV3&5 .+$1XD
 &KDUDNWHULVLHUXQJ YRQ 5LQGHUPDVWLWLVLVRODWHQ PLW 6WDSK\ORFRFFHQ GXUFK
1XW]XQJGHU3&5
/((XD
 1DFKZHLVYRQ0\FREDNWHULXPERYLVLQ0LOFKPLWWHOV3&5 =$1,1,XD
 1DFKZHLVYRQ0\FRSODVPDERYLVLQ6DPPHOPLOFKSUREHQDXVGHU
0LOFKJWHSUIXQJDXI=HOOJHKDOWPLWWHOVYHUVFKDFKWHOWHU3&5
3,112:XD

 +lXILJNHLWXQG6LJQLILNDQ]GHU(XWHULQIHNWLRQGXUFK(QWHUREDNWHULHQLQGHU
7URFNHQVWHOOSHULRGH
%5$'/(<XQG
*5((1
 ,GHQWLILNDWLRQYRQ6WUHSWRFRFFLDXVYHUVFKLHGHQHQ4XHOOHQGXUFK
%HVWLPPXQJGHUFEIXQGDQGHUHU&$03)DNWRU*HQH
+$66$1XD

 'LDJQRVHERYLQHU0DVWLWLVDXV0LOFKPLW+LOIHHLQHU3&50HWKRGH 7,/6$/$7,0,6
-b59,XD
 (LQHYHUVFKDFKWHOWH3&5IUGHQ1DFKZHLVYRQ0\FREDNWHULXPERYLVQDFK
=XVDW]]X0LOFKSUREHQ(QWZLFNOXQJYRQ.RQ]HQWUDWLRQVXQG/\VHWHFKQLNHQ
$172*12/,
XD
 2SWLPLHUXQJGHU3&5IUGHQ1DFKZHLVYRQ6WDSK\ORFRFFXVDXUHXVQXF
*HQHQLQ5LQGHUPLOFK
.,0XD
 6SH]LILVFKHU1DFKZHLVYRQ6WUHSWRFRFFXVDJDODFWLDHLQ0LOFKPLWWHOV3&5 0$57,1(=XD

 *HVWDOWXQJXQG2SWLPLHUXQJHLQHU0XOWLSOH[3&5IUGHQ1DFKZHLVYRQ0\
FRSODVPDDJDODFWLDH<HUVLQLDHQWHURFROLWLFDXQG$HURPRQDVK\GURSKLODLQ
5RKPLOFK
g=%$6XD

 03&5$VVD\IUGHQVLPXOWDQHQ1DFKZHLVYRQ6WDSK\ORFRFFXVDXUHXVXQG
6WUHSWRFRFFXVDOV8UVDFKHIU5LQGHUPDVWLWLV
3+8(.7(6XD

 1DFKZHLVYRQ0\FRSODVPDERYLVLQNRQVHUYLHUWHQ0LOFKSUREHQ 3,112:XD

 (QWZLFNOXQJHLQHVVFKQHOOHQXQGVHQVLWLYHQ7HVWVIUGLH,GHQWLILNDWLRQGHU
+DXSWSDWKRJHQHEHL5LQGHUPDVWLWLV
5,))21XD

 0ROHNXODUH7\SLVLHUXQJYRQ6WUHSWRFRFFXVXEHULV6WlPPHQGLHEHL)lOOHQ
YRQ5LQGHUPDVWLWLVLVROLHUWZXUGHQ
:,(/,&=.2XD

 (QWZLFNOXQJHLQHUKDOEYHUVFKDFKWHOWHQ3&5IUGHQYHUEHVVHUWHQ1DFKZHLV
YRQ0\FRSODVPDERYLVDXV5LQGHUPLOFKDQG0XFRVDSUREHQ
+$<0$1XQG
+,567
 0XOWLSOH[5HDO7LPH3&5DOVHLQ0DVWLWLV$XVOHVHWHVWIU6WDSK\ORFRFFXV
DXUHXV6WUHSWRFRFFXVDJDODFWLDH6WUHSWRFRFFXVG\VJDODFWLDHXQG6WUHS
WRFRFFXVXEHULVEHL6DPPHOPLOFKSUREHQ
3+8(.7(6XD

 'LIIHUHQ]LHOOH([SUHVVLRQGHV/DNWRVH7UDQVSRUWHU*HQVEHHLQIOXVVWGDV
:DFKVWXPYRQ6WDSK\ORFRFFXVDXUHXVLQ0LOFK
6+$5(5XD

 9HU]|JHUWH$SRSWRVHYRQ1HXWURSKLOHQEHLVXENOLQLVFKHU5LQGHUPDVWLWLV %287(7XD

 $XIWUHWHQYRQ(QWHURWR[LQJHQHQXQG0DNURUHVWULNWLRQVDQDO\VHYRQ6WDSK\OR
FRFFXVDXUHXVDXVERYLQHQ0DVWLWLVIlOOHQXQGYRQ7DQNVDPPHOPLOFKSUREHQ
LQ,WDOLHQ
6(55$,12XD

 0ROHNXODUH7\SLVLHUXQJYRQRI&RU\QHEDNWHULXPERYLV,VRODWHQPLWWHOV3XOV
)HOG*HO(OHNWURSKRUHVH
*$5&Ë$&5(6
32XD
 6LPXOWDQHU1DFKZHLVYRQ0DVWLWLVSDWKRJHQHQ6WDSK\ORFRFFXVDXUHXV6WD
SK\ORFRFFXVXEHULVXQG6WUHSWRFRFFXVDJDODFWLDHPLWWHOV0XOWLSOH[5HDO
7LPH3&5
*,//(63,(XQG
2/,9(5
 $QWLPLNURELHOOH(PSILQGOLFKNHLWXQG7\SLVLHUXQJGHV.RDJXODVHJHQVYRQ
6WDSK\ORFRFFXVDXUHXVLVROLHUWEHL)lOOHQYRQNOLQLVFKHU5LQGHUPDVWLWLVLQ
GHU7UNHL
*h/(5XD

 &KDUDNWHULVLHUXQJYRQ6WDSK\ORFRFFXVDXUHXVLVROLHUWYRQFKURQLVFK
LQIL]LHUWHQ0LOFK]LHJHQ
02521,XD

 &KDUDNWHULVLHUXQJYRQ6WDSK\ORFRFFXVDXUHXV,VRODWHQGLHEHL
5LQGHUPDVWLWLVLQ%UDVLOLHQJHIXQGHQZXUGHQ
5$%(//2XD

 =XVDPPHQKlQJH]ZLVFKHQGHP0+&*HQ'5%%R/$'5%PLW
0DVWLWLVXQG0LOFK]XVDPPHQVHW]XQJEHLP0LOFKULQG
6(1'(5X.25
:,1.26
6$.2:6.$
 
7DEHOOH IDVVW3XEOLNDWLRQHQGHU9HWHULQlUJHQGLDJQRVWLN ]X0\FREDNWHULHQ 3DUD
WXEHUNXORVHXQG&R[LHOODEDNWHULHQ4)LHEHU]XVDPPHQ(LQHSDUWLHOOHhEHUVFKQHL
GXQJPLWGHQ7DEHOOHQ]XUWLHU]FKWHULVFKHQ*HQGLDJQRVWLN LQ$EVFKQLWWVRZLH
]XU 9HUEUDXFKHUVFKXW]GLDJQRVWLN LQ $EVFKQLWW  LVW XQYHUPHLGOLFK (V ZXUGH
YHUVXFKWGLH/LWHUDWXUIUHLQ]HOQH$UWHQYRQ0LNURRUJDQLVPHQDXIGLH$EVFKQLWWH
]%(UUHJHUYRQ0DVWLWLVXQG3DUDWXEHUNXORVHXQG]XNRQ]HQWULHUHQ(LQHNODUH
$EJUHQ]XQJEHVWHKWKLQJHJHQ]XGHQ$EVFKQLWWHQWUDQVJHQH)XWWHUPLWWHOXQG
 *HQWHFKQLN LQ GHU9HWHULQlUPHGL]LQ'HU%6(1DFKZHLV UHFKQHW  VRZHLW HU
DPOHEHQGHQ5LQGHUIROJW]XU9HWHULQlUGLDJQRVWLNYJONFN$,'E
XQG $+2 D E XQG EHL $XVIKUXQJ DQ 7HLOVWFNHQ GHV 6FKODFKWN|USHUV
]XU9HUEUDXFKHUVFKXW]GLDJQRVWLN

Tabelle 59: %HLVSLHOHIU1DFKZHLVYRQ0\FRXQG&R[LHOOD%DNWHULHQ
Nr. Gegenstand der Publikation Literatur 
 Mycobakterien (Paratuberkulose) beim Rind 
 =XU7\SLVLHUXQJYRQ0\FREDFWHULXPDYLXPVXEVSSDUDWXUEHUFXORVLV
6WlPPHQLVROLHUWDXV:LHGHUNlXHUQLQgVWHUUHLFKPLWWHOV5$3'
=,03(51,.XD

 %HVWLPPXQJGHU+lXILJNHLWYRQ3DUDWXEHUNXORVHEHL0LOFKULQGHUQPLWWHOV
3&5
&(7,1.$<$XD

 'XSOH[3&5IUGLHGLIIHUHQ]LHOOH,GHQWLIL]LHUXQJYRQ0\FREDNWHULXPERYLV
0DYLXPDQG0DYLXPVXEVSSDUDWXEHUFXORVLVLQIRUPDOLQIL[LHUWHP
SDUDIILQHLQJHEHWWHWHP*HZHEHQYRP5LQG
&2(76,(5XD

 1DFKZHLVYRQ0\FREDNWHULXPDYLXPVXEVSSDUDWXEHUFXORVLVLQ0LOFKYRQ
NOLQLVFKNUDQNHQ.KHQPLWWHOV3&5XQG.XOWXU
*,(6(XQG
$+5(16
 9HUEHVVHUWHU1DFKZHLVYRQ0\FREDNWHULXPDYLXPVXEVSSDUDWXEHUFXORVLV
LQ0LOFKPLWWHOVLPPXQRPDJQHWLVFKHU3&5
*5$17XD
 (LQIOXVVGHU3DVWHXULVLHUXQJDXIGDVhEHUOHEHQYRQ0\FREDNWHULXP
SDUDWXEHUFXORVLVLQ0LOFK
*$2XD
 $QZHQGXQJGHV6WDQGDUG,63&5IUGHQ1DFKZHLVYRQ
0\FREDNWHULXPDYLXPVXEVSSDUDWXEHUFXORVLVGLUHNWDXV5RKPLOFK
3,//$,XQG
-$<$5$2
 +lXILJNHLWGHV0\FREDNWHULXPVDYLXPVXEVSHFLHVSDUDWXEHUFXORVLVLQ
7DQNVDPPHOPLOFKSUREHQLQYHUVFKLHGHQHQ5HJLRQHQGHU6FKZHL]
67(3+$1XD

 5DVFKHU57'3&5$VVD\]XP1DFKZHLVXQG]XU4XDQWLIL]LHUXQJYRQ
0\FREDNWHULXPDYLXPVXEVSSDUDWXEHUFXORVLV'1$LQNQVWOLFK
NRQWDPLQLHUWHU0LOFK
2¶0$+21<XQG
+,//
 Coxiella burnetii (Q-Fieber) beim Rind 
 1DFKZHLVYRQ&R[LHOODEXUQHWLLLQ.XKPLOFKPLWWHOV3&5(/,6$$VVD\
NRPELQLHUWPLWHLQHUQHXHQ0HWKRGHGHU3UREHQSUlSDUDWLRQ
085$0$768
XD
 0XOWLSOH[3&5]XPGLDJQRVWLVFKHQ1DFKZHLVYRQ&R[LHOODEXUQHWLLDXV
.XKPLOFK
(',1*/2+XD


:HLWHUH%HLVSLHOHIUGLH1XW]XQJGHU*HQGLDJQRVWLNLQGHU9HWHULQlUPHGL]LQHQWKlOW
7DEHOOH  (LQH hEHUVLFKW ]X GHQ JHJHQZlUWLJHQ XQG ]XNQIWLJHQ $QZHQGXQJHQ
PROHNXODUJHQHWLVFKHU0HWKRGHQ LQ GHU NOLQLVFKHQ9HWHULQlUEDNWHULRORJLH JDEHQ&$,
XD'LH$XVIKUXQJHQLQGLHVHP$EVFKQLWWHUJlQ]HQMHQHYRQ

 
Tabelle 60: :HLWHUH %HLVSLHOH IU GLH YHWHULQlUPHGL]LQLVFKH *HQGLDJQRVWLN EHL
1XW]WLHUHQ
Nr. Tierart Gegenstand der Publikation Literatur 
  Veterinärmedizinische Untersuchungen  
 5LQG 0ROHNXODUH 'HILQLWLRQ GHV ERYLQHQ *UDQXORF\WRSDWKLHV\QGURPV
,GHQWLIL]LHUXQJGHV0DF&'E&'*O\NRSURWHLQPDQJHOV
.(+5/,MUXD

 5LQG ,GHQWLIL]LHUXQJ XQG 9HUEUHLWXQJ HLQHV JHQHWLVFKHQ 'HIHNWHV GHU
/HXNR]\WHQDGKlVLRQVPDQJHOEHL+ROVWHLQULQGHUQYHUXUVDFKW
6+867(5XD

 5LQG 1DFKZHLV GHV ERYLQHQ /HXNlPLHYLUXV LQ %OXW XQG 0LOFK GXUFK
YHUVFKDFKWHOWH3&5XQG57'3&5
.8&./(%85*
XD
 5LQG =HLWOLFKH XQG UlXPOLFKH 9HUlQGHUXQJHQ GHU P51$3URILOH LP
ERYLQHQ(QGRPHWULXP
%$8(56$&+6
XD
 5LQG $QDO\VH GHU *HQH[SUHVVLRQ LP (SLWKHO YRQ $PSXOOH XQG ,VWKPXV
GHVERYLQHQ(LOHLWHUVLP=\NOXVYHUODXI
5(+)(/'XD

 6FKZHLQ 1DFKZHLVGHVSRUFLQHQ&LUFRYLUXV3&9PLWWHOV57'3&5 %2*1(5XD

  Veterinärmedizinische Untersuchungen  
 6FKDI (LQIOXVV GHV0DMRU +LVWRFRPSDWLELOLW\&RPSOH[ 0+& DXI GLH 1H
DRGHQDQIlOOLJNHLWEHLP6FKDI
)(,&+7/%$8(5
+8%(5
 =LHJH 0DHGL9LVQDXQG&DSULQH$UWKULWLV(Q]HSKDOLWLVLQ'HXWVFKODQG9RU
NRPPHQ'LDJQRVWLN XQG%HNlPSIXQJVVWUDWHJLHQ7HLO 'LDJQRV
WLNYHUIDKUHQ
*5$%(5 XQG
*$17(5
 3IHUG (+9EHGLQJWHU $ERUWXV LQ HLQHP |VWHUUHLFKLVFKHQ 3IHUGHEHVWDQG
PLWUHVSLUDWRULVFKHQXQGQHXURORJLVFKHQ.UDQNKHLWVIlOOHQ
%(1(7.$ XD

 3IHUG '1$0XVWHUYRQJHJHQZlUWLJ]LUNXOLHUHQGHQ,VRODWHQGHV(TXLQHQ
+HUSHVYLUXV7\S(+9
1(8%$8(5XD
D
 3IHUG 'LHHTXLQHYLUDOH$UWHULWLVDNWXHOOVHLW-DKUHQ 1(8%$8(5XD
E
 3IHUG 0ROHNXODUJHQHWLVFKH$QDO\VHGHU/XIWVDFNW\PSDQLHEHLP3IHUG 63g77(5XD

 3IHUG 0ROHNXODUJHQHWLVFKH$QDO\VHGHU/XIWVDFNW\PSDQLHEHLP3IHUG ',(67(5%(&.
XD
 +XKQ 0ROHNXODUELRORJLHGHV9LUXVGHULQIHNWL|VHQ/DU\QJRWUDFKHLWLV,/79
GHU+KQHU
=,(0$11
 +XKQ 2SWLPLHUXQJGHV1DFKZHLVHVYRQ6DOPRQHOODLP%OLQGGDUPYRP
+XKQXQWHU1XW]XQJGHU3&5
+(5,&+XD
 +XKQ 573&5.LWIUGHQ1DFKZHLVYRQ9RJHOJULSSH %,*277
  3&5DOVHLQHGLDJQRVWLVFKHXQGTXDQWLWDWLYH7HFKQLNLQGHU
9HWHULQlUSDUDVLWRORJLH
=$5/(1*$XQG
+,**,16
  Tierernährungsbiochemie 
 5LQG 57'3&54XDQWLIL]LHUXQJYRQERYLQHU/DFWDVHP51$/RNDOLVDWLRQ
LP*DVWURLQWHVWLQDOWUDNWYRQ.lOEHUQPLW0LOFKIWWHUXQJ
217628.$XD

  %HVWLPPXQJGHU5,6/3EHL8QWHUVXFKXQJHQ]XU%LRK\GURJHQLH
UXQJYRQ)HWWVlXUHQXQGGHU9HUGDXOLFKNHLWYRQ$OIDOIDRGHU$OIDOID
KHXPLW6XFURVHLQNRQWLQXLHUOLFKHQ.XOWXUIHUPHQWHUQ
5,%(,52XD

  (QWZLFNOXQJHLQHV57'3&5$VVD\]XU4XDQWLIL]LHUXQJGHVPLNUR
ELHOOHQ6WLFNVWRIIVLP3DQVHQYROXPHQXQGVHLQHV'XRGHQDOIOXVVHV
6</9(67(5XD

5,6/3 ULERVRPDOLQWHUJHQLFVSDFHUOHQJWKSRO\PRUSKLVP


Literatur zur Gendiagnostik in der molekularen Veterinärmedizin und der Tier-
ernährungsbiochemie 
7H[W
$,' %OXWWHVW ]XU )UKHUNHQQXQJ YRQ %6( QXW]HQ %HWULHEVZLUWVFKDIWOLFKH 1DFKULFKWHQ IU GLH
/DQGZLUWVFKDIW6465HIHUDW
$,' 5HQDWH.HVVHQ %6(*|WWLQJHU /HEHQGWHVW HUP|JOLFKW IUK]HLWLJHQ1DFKZHLV DLG3UHVVH,QIR
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4.5 Gendiagnostik für den Verbraucherschutz bei Rohware und  Lebens-
 mitteln tierischer Herkunft
.RQVHTXHQWHUZHLVHPXVV DXFK GLH JHQGLDJQRVWLVFKH0HWKRGLN GLH GLH /HEHQVPLW
WHOEHUZDFKXQJ]XP6FKXW]GHU9HUEUDXFKHUEHLGHU9HUDUEHLWXQJXQGGHP9HUWULHE
WLHULVFKHU5RKZDUHXQGYRQ/HEHQVPLWWHOQWLHULVFKHU+HUNXQIWHLQVHW]WLQHLQH6WXGLH
GLHVHU=LHOVHW]XQJH[HPSODULVFKYRUJHVWHOOWXQGHUZlKQWZHUGHQ$XIJUXQGGHU(8
=RRQRVHQ0RQLWRULQJ5LFKWOLQH (* LVW LQ 'HXWVFKODQG MlKUOLFK HLQ %HULFKW
EHUGHQ9HUODXIXQGGLH4XHOOHQYRQ=RRQRVHQ,QIHNWLRQHQ]XHUVWHOOHQ+$5781*
/HEHQVPLWWHOEHUZDFKXQJXQG9HUEUDXFKHUVFKXW]XPIDVVHQDEHU]DKOUHLFKH
ZHLWHUH $VSHNWH 1DFK 6DPPOXQJ XQG 6LFKWXQJ GHU /LWHUDWXU ]XU /HEHQVPLWWHO
DQDO\WLN ]HLFKQHQ VLFK IROJHQGH 6FKZHUSXQNWH EHLP (LQVDW] PROHNXODUELRORJLVFKHU
0HWKRGHQLP/HEHQVPLWWHOVHNWRUDE
 *HQGLDJQRVWLN]XP1DFKZHLVYRQ%6(5LVLNRJHZHEHLQ/HEHQVPLWWHOQVRZLHLQ
)XWWHUWLHULVFKHU+HUNXQIW
 *HQGLDJQRVWLN]XU'HWHNWLRQHLQHUKXPDQSDWKRJHQHQPLNURELHOOHQ%HODVWXQJYRQ
5RKZDUHXQG/HEHQVPLWWHOQWLHULVFKHU+HUNXQIW
 *HQGLDJQRVWLN ]XU (UIRUVFKXQJ GHU ,QIHNWLRQVPHFKDQLVPHQ KXPDQSDWKRJHQHU .HLPH
YRQ/HEHQVPLWWHOQWLHULVFKHQ8UVSUXQJV
 *HQGLDJQRVWLNEHL0LNURRUJDQLVPHQGLHEHLGHU9HUDUEHLWXQJWLHULVFKHU5RKZDUH
DOV+LOIVPLWWHOHLQJHVHW]WRGHUDOV3URELRWLND]XJHVHW]WZHUGHQ
 *HQGLDJQRVWLN]XU7LHUDUWLGHQWLILNDWLRQLQ/HEHQVPLWWHOQ0LOFKXQG0LOFKSURGXNWH
 *HQGLDJQRVWLN]XU7LHUDUWLGHQWLILNDWLRQLQ/HEHQVPLWWHOQ)OHLVFKXQG)OHLVFKSUR
GXNWH1XW]WLHUHHLQVFKOLHOLFK1XW]JHIOJHODEHUDXFK:LOGWLHUH
 *HQGLDJQRVWLN ]XU 7LHUDUWLGHQWLILNDWLRQ LQ /HEHQVPLWWHOQ  )LVFK )LVFKSURGXNWH
XQGDQGHUH0HHUHVIUFKWH
 *HQGLDJQRVWLN]XP1DFKZHLVGHU'1$YRQWUDQVJHQHQ3IODQ]HQ LQ7LHUHQRGHU
WLHULVFKHQ3URGXNWHQ

'LHVH$QZHQGXQJHQGHU*HQGLDJQRVWLNEHWUHIIHQ%HUHLFKHGHU:HUWVFK|SIXQJVNHWWH
GLHGHU7LHUSURGXNWLRQQDFKJHODJHUWVLQG'DKHUZLUGLQ7DEHOOHQXUHLQhEHUEOLFN
]X GHQ YHUVFKLHGHQHQ $UWHQ YRQ 0LNURRUJDQLVPHQ JHJHEHQ GLH DXI PROHNXODU
ELRORJLVFKHP:HJHQDFKJHZLHVHQZHUGHQN|QQHQ

 
Tabelle 61: hEHUVLFKWEHU$QZHQGXQJHQGHU*HQGLDJQRVWLN]XP6FKXW]GHU9HU
EUDXFKHU YRU SDWKRJHQHQ0LNURRUJDQLVPHQ EHL5RKZDUH XQG /HEHQV
PLWWHOQWLHULVFKHU+HUNXQIW
Nr. Mikroorganismentyp Anzahl aufgeführter Publikationen 
 $UFREDFWHU 
 $UWKUREDFWHU 
 %DFLOOXVFHUHXV 
 %DFLOOXVVSRURWKHUPRGXUDQV 
 %UXFHOOD 
 &DPS\OREDFWHU 
 &ORVWULGLHQ 
 &U\SWRVSRULGLXPSDUYXP 
 (QWHURFRFFHQ 
 (FROL(+(&(3(&97(&2+XD 
 +HOLFREDFWHUS\ORUL 
 /LVWHULDPRQRF\WRJHQHV 
 0\FREDFWHULXPDYLXPSDUDWXEHUFXORVLV0$3 
 3HQLFLOOLXP 
 6DOPRQHOOD 
 6KLJDWR[LQELOGHQGH%DNWHULHQ(FROLXD 
 6WDSK\ORFRFFXV6WlPPH 
3XEOLNDWLRQHQ GLH VLFKPLW GHP&ORVWULGLHQQDFKZHLV LP=XVDPPHQKDQJPLW GHU6SlWEOlKXQJEHL
.lVH EHIDVVHQ ZXUGHQ GHU 7DEHOOH  ]XJHRUGQHW ( FROL   (VFKHULFKLD FROL (+(&  
HQWHURKlPRUUKDJLVFKH(&ROL(3(& HQWHURSDWKRJHQH(FROL97(& YHURWR[LQELOGHQGH(FROL

:HLWHUH  3XEOLNDWLRQHQ ]X JHQGLDJQRVWLVFKHQ 1DFKZHLVYHUIDKUHQ IU SDWKRJHQH
0LNURRUJDQLVPHQ %DNWHULHQ 9LUHQ 3LO]H +HIHQ LQ /HEHQVPLWWHOQ ZHUGHQ LQ GHU
/LWHUDWXUDXIJHIKUWGLHMHQHUYRQ7DEHOOHQDFKIROJW'LHEHVRQGHUHQ0DWULFHVEHL
WLHULVFKHQ5RKSURGXNWHQ XQG /HEHQVPLWWHOQ HUIRUGHUQ RIW HLQH VSH]LHOOH 3UREHQDXI
EHUHLWXQJ XP HLQHQ '1$JHVWW]WHQ 0LNURRUJDQLVPHQQDFKZHLV IKUHQ ]X N|QQHQ
YJO /8&25( XD  -$&48,1 XD :8 XQG.$'2  .52:$6
 ,Q $QDORJLH ]XP 0LNURRUJDQLVPHQQDFKZHLV EHL )XWWHUPLWWHOQ EHVWHKW GDV
3UREOHP GDVV GLH *HQGLDJQRVWLN GHU]HLW QRFK QLFKW ]ZLVFKHQ WRWHQ XQG YHUPHK
UXQJVIlKLJHQOHEHQGHQ0LNURRUJDQLVPHQGLIIHUHQ]LHUHQNDQQ,P/HEHQVPLWWHOVHNWRU
LVW GLHVH 8QWHUVFKHLGXQJ QLFKW UHOHYDQW GD MHJOLFKHU JHVLFKHUWHU 1DFKZHLV HLQHU
.RQWDPLQDWLRQYRQ1DKUXQJPLW3DWKRJHQHQ]X.RQVHTXHQ]HQIKUW*HQGLDJQRVWLN
ZLUG DXFK ]XU (UIRUVFKXQJ GHU ,QIHNWLRQVPHFKDQLVPHQ KXPDQSDWKRJHQHU .HLPH
HLQJHVHW]W GLH YRQ /HEHQVPLWWHOQ WLHULVFKHQ 8UVSUXQJV KHUUKUHQ  9HU|IIHQW
OLFKXQJHQ

'LH 1XW]XQJ GHU *HQGLDJQRVWLN HUVWUHFNW VLFK QDWXUJHPl DXFK DXI 0LNURRUJDQLV
PHQ GLH EHL GHU 9HUDUEHLWXQJ WLHULVFKHU 5RKZDUH 0LOFK )OHLVFK ]X 1DKUXQJ DOV
+LOIVPLWWHO HLQJHVHW]W RGHU DOV 3URELRWLND ]XJHIJW ZHUGHQ (V GRPLQLHUHQ 3XEOL
NDWLRQHQ]X0LNURRUJDQLVPHQGLHEHLGHU.lVHIHUWLJXQJHUIRUGHUOLFKVLQG7DE

Tabelle 62: *HQGLDJQRVWLN EHL 0LNURRUJDQLVPHQ GLH ]XU 9HUDUEHLWXQJ WLHULVFKHU
5RKZDUHDOV+LOIVPLWWHOHLQJHVHW]WRGHUDOV3URELRWLND]XJHIJWZHUGHQ
Nr. Mikroorganismentyp / Gegenstand der Publikation Anzahl aufgeführter Publikationen 
 %LILGREDNWHULHQ 
 /DFWREDFLOOHQ 
 3URELRWLVFKH%DNWHULHQ 
 6WUHSWRFRFFHQ 
 7KHUPRSKLOH%DNWHULHQ 
 +HIH 
 .lVHXQGDQGHUH0LOFKSURGXNWH 
 :XUVW 
 
,P6LQQHGHV6FKXW]HVGHU9HUEUDXFKHUJHJHQ7lXVFKXQJRGHUIDOVFKH'HNODUDWLRQ
ZLUG EHL /HEHQVPLWWHOQ WLHULVFKHU +HUNXQIW DXI JHQGLDJQRVWLVFKHP :HJH RIW GLH
7LHUDUWEHVWLPPWE]ZGLH$QZHVHQKHLWYRQ%HVWDQGWHLOHQ WUDQVJHQHU3IODQ]HQRGHU
WUDQVJHQHU )LVFKH QDFKJHZLHVHQ 7DE  $OV )ROJH GHU ODQGZLUWVFKDIWOLFKHQ
:LOGKDOWXQJRGHUGHV,PSRUWHVYRQ:LOGIOHLVFKHUJLEWVLFKIUGLH/HEHQVPLWWHODQDO\WLN
GLH $XIJDEH DXFK IU GLHVH 6SH]LHV 1DFKZHLVYHUIDKUHQ DXI GHU %DVLV YRQ
VSH]LILVFKHQ '1$6HTXHQ]HQ ]X HWDEOLHUHQ XP XQHUODXEWH %HLPHQJXQJHQ LQ
3URGXNWHQQDFKZHLVHQRGHU)HKOGHNODUDWLRQHQDXIGHFNHQ]XN|QQHQ

Tabelle 63: 7LHUDUWHQXQG*921DFKZHLVEHL/HEHQVPLWWHOQWLHULVFKHU+HUNXQIW
Gegenstand der Publikation Anzahl aufgeführter Publikationen
7LHUDUWHQQDFKZHLVEHL0LOFKXQG0LOFKSURGXNWHQ 
7LHUDUWHQQDFKZHLVEHL)OHLVFKXQG)OHLVFKSURGXNWHQ 
7LHUDUWHQQDFKZHLVEHL)LVFKHQ)LVFKSURGXNWHQXQGDQGH
UHQ0HHUHVIUFKWHQ

7LHUDUWHQQDFKZHLVEHL:LOGWLHUHQ 
*921DFKZHLVLQ/HEHQVPLWWHOQWLHULVFKHU+HUNXQIW 

Literatur zur Gendiagnostik für den Verbraucherschutz bei Rohware und 
Lebensmitteln tierischer Herkunft 
7H[W
+$5781*0(UJHEQLVVHGHU=RRQRVHQHUKHEXQJLQ'HXWVFKODQGEHL/HEHQVPLWWHOQ)OHLVFK
ZLUWVFK856
-$&48,1-$5$*120X5266,3$SSOLFDWLRQRIWKHEHDGEHDWHUWHFKQLTXHWRWKHH[WUDFWLRQRI
EDFWHULDO'1$IURPFKHHVHVDPSOHV0LOFKZLVV56
.52:$6 ' 3&5GLDJQRVWLVFKH 9HUIDKUHQ LQ GHU /HEHQVPLWWHODQDO\WLN GP] /EPLQG 0LOFKZ
0QFKHQ1266
/8&25( / $ &8//,621 0 $ X -$<.86 / $ ,PPRELOL]DWLRQ ZLWK PHWDO K\GUR[LGHV DV D
PHDQVWRFRQFHQWUDWHIRRGERUQHEDFWHULDIRUGHWHFWLRQE\FXOWXUDODQGPROHFXODUPHWKRGV$SSO
(QYLURQP0LFURELRO66
:8 6 - X .$'2 6 , 3UHSDUDWLRQ RI PLON VDPSOHV IRU 3&5 DQDO\VLV XVLQJ D UDSLG ILOWUDWLRQ
WHFKQLTXH-$SSO0LFURELRO95

7DEHOOH
Gendiagnostik zur Detektion einer humanpathogenen mikrobiellen Belastung von Rohware 
und Lebensmitteln tierischer Herkunft: 
1. Arcobacter: 
5,9$6 / )(*$1 1 X 9$1'(5/,1'( 3 ,VRODWLRQ DQG FKDUDFWHUL]DWLRQ RI$UFREDFWHU EXW]OHUL
IURPPHDW,QW-)RRG0LFURELRO91

2. Arthrobacter: 
+233(6(</(5 7 6 -$(*(5 % %2&.(/0$11 : 1225'0$1 : + *(,6 $ X
+(//(5 . - ,GHQWLILFDWLRQ DQG GLIIHUHQWLDWLRQ RI VSHFLHV DQG VWUDLQV RI $UWKUREDFWHU DQG
0LNUREDFWHULXPEDUNHUL LVRODWHG IURPVPHDUFKHHVHVZLWK$PSOLILHG5LERVRPDO'1$5HVWULFWLRQ
$QDO\VLV $5'5$ DQG SXOVHG ILHOG JHO HOHFWURSKRUHVLV 3)*( 6\VWHPDWLF DQG $SSOLHG
0LFURELRORJ\26

3. Bacillus cereus: 
$1'(56621 $ 69(16621 % &+5,67,$16621 $ X 5g11(5 8 &RPSDULVRQ EHWZHHQ
DXWRPDWLFULERW\SLQJDQGUDQGRPDPSOLILHGSRO\PRUSKLF'1$DQDO\VLVRI%DFLOOXVFHUHXVLVRODWHV
IURPGDLU\LQGXVWU\,QW-)RRG0LFURELRO47
.,0 < &=$-.$ - X %$77 &$ 'HYHORSPHQW RI D IOXRURJHQLF SUREHEDVHG 3&5 DVVD\ IRU
GHWHFWLRQRI%DFLOOXVFHUHXVLQQRQIDWGU\PLON$SSO(QYLURQP0LFURELRO66
67(77(1 ) YRQ 0$<5 5 X 6&+(5(5 6 %LRGLYHUVLWlW SV\FKURWROHUDQWHU %DFLOOXV FHUHXV
6WlPPHLQYHUVFKLHGHQHQ%RGHQKDELWDWHQ'HXWVFKH*HVHOOVFKDIW IU0LOFKZLVVHQVFKDIW0LOFK
NRQIHUHQ]CYRP6HSWHPEHU1999LQ.LHO

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4. Bacillus sporothermodurans: 
*8,//$80(*(17,/26&+(/'(0$130$58**-+(50$1/X+(<1'5,&.;0*HQHWLF
KHWHURJHQHLW\LQ%DFLOOXVVSRURWKHUPRGXUDQVDVGHPRQVWUDWHGE\ULERW\SLQJDQGUHSHWLWLYHH[WUDJHQLF
SDOLQGURPLF3&5ILQJHUSULQWLQJ$SSO(QYLURQP0LFURELRO68
+(50$1 / 9$(5(:,-&. 0 +(<1'5,&.; 0 X :$(6 * 0ROHFXODU FKDUDFWHUL]DWLRQ RI
%DFLOOXV VSRURWKHUPRGXUDQV DQG UHODWHG %DFLOOXV VSS LVRODWHG IURP UDZ PLON 0HGHGHOLQJHQ
)DFXOWHLW /DQGERXZNXQGLJH HQ 7RHJHSDVWH %LRORJLVFKH :HWHQVFKDSSHQ 8QLYHUVLWHLW *HQW 62
D
+(50$1 / +(<1'5,&.; 0 X :$(6 * 7\SLQJ RI %DFLOOXV VSRURWKHUPRGXUDQV DQG RWKHU
%DFLOOXVVSHFLHVLVRODWHGIURPPLONE\UHSHWLWLYHHOHPHQWVHTXHQFHEDVHG3&5/HWWHUVLQ$SSOLHG
0LFURELRORJ\26
./,-11+(50$1//$1*(9(/'/9$(5(:,-&.0:$*(1'253$$+8(0(5,X
:((5.$03$+*HQRW\SLFDODQGSKHQRW\SLFDOFKDUDFWHUL]DWLRQRI%DFLOOXVVSRURWKHUPRGXUDQV
VWUDLQVVXUYLYLQJ8+7VWHULOLVDWLRQ,QW'DLU\-7

5. Brucella: 
+$0'<0(5X$0,1$6'HWHFWLRQRI%UXFHOODVSHFLHVLQWKHPLONRI LQIHFWHGFDWWOHVKHHS
JRDWVDQGFDPHOVE\3&59HWHULQDU\-RXUQDO163
6(53( / *$//2 3 ),'$1=$ 1 6&$5$08==2 $ X )(1,=,$ ' 6LQJOHVWHSPHWKRG IRU
UDSLG GHWHFWLRQ RI%UXFHOOD VSS LQ VRIW FKHHVH E\ JHQHVSHFLILF SRO\PHUDVH FKDLQ UHDFWLRQ -
'DLU\5HV66
7$17,//2*0',3,172$X%821$92*/,$&'HWHFWLRQRI%UXFHOODVSSLQVRIWFKHHVHE\
VHPLQHVWHGSRO\PHUDVHFKDLQUHDFWLRQ-'DLU\5HV70

6. Campylobacter:
$/7(5 7 *h57/(5 0 )52(% $ *$8// ) X )(+/+$%(5 . &DPS\OREDFWHU MHMXQL
6WDPPYLHOIDOW DXI 3XWHQVFKODFKWN|USHUQ  (LQIOXVV VFKODFKWOLQLHQVSH]LILVFKHU 6WUHVVRUHQ 
-HQDHU6\PSRVLXPÄ=RRQRVHQGHV*HIOJHOV³GHU%XQGHVIRUVFKXQJVDQVWDOWIU9LUXVNUDQNKHLWHQ
GHU7LHUHH9%)$920037DJXQJVPDWHULDO
&+(1*%2<<8$1-.(+(+&+$1*4,1*=X<8/21*<$SSOLFDWLRQRIUHDOWLPH3&5
IRUTXDQWLWDWLYHGHWHFWLRQRI&DPS\OREDFWHUMHMXQLLQSRXOWU\PLONDQGHQYLURQPHQWDOZDWHU)(06
,PPXQRORJ\DQG0HGLFDO0LFURELRORJ\38
/8%(536&+(5(5.X%$57(/7(.RQWDPLQDWLRQYRQ+lKQFKHQNHXOHQPLW&DPS\OREDFWHU
VSS8QWHUVXFKXQJHQ]XU/RNDOLVDWLRQ)OHLVFKZLUWVFK856
0b'('X67$5.51DFKZHLVWKHUPRSKLOHU&DPS\OREDFWHULQ/HEHQVPLWWHOQGXUFK3RO\PHUDVH
.HWWHQUHDNWLRQ$UFKLYIU/HEHQVPLWWHOK\JLHQH516
1*/..,1*20%(& ,6<$1:7$</25'(+,5$768.$.0$/,.1X*$5&Ë$
00 6SHFLILF GHWHFWLRQ DQG FRQILUPDWLRQ RI&DPS\OREDFWHU MHMXQL E\ '1$ K\EULGL]DWLRQ DQG
3&5$SSO(QYLURQP0LFURELRO63
2/,9(,5$ 7 & 5 0 %$5%87 6 X *5,)),7+6 0: 'HWHFWLRQ RI&DPS\OREDFWHU MHMXQL LQ
QDWXUDOO\FRQWDPLQDWHGFKLFNHQVNLQE\PHOWLQJSHDNDQDO\VLVRIDPSOLFRQVLQUHDOWLPH3&5,QW
-)RRG0LFURELRO104
67(3+$15 /87= & 67$000 X /,0$&+(5: 6FKODFKWK\JLHQHPRQLWRULQJ EHL *HIOJHO
9HUJOHLFK YRQ GUHL VSH]LILVFKHQ 0HWKRGHQ ]XP &DPS\OREDFWHUQDFKZHLV )OHLVFKZLUWVFK 81
6
:$//(5 ' ) X 2*$7$ 6 $ 4XDQWLWDWLYH LPPXQRFDSWXUH 3&5 DVVD\ IRU GHWHFWLRQ RI
&DPS\OREDFWHUMHMXQLLQIRRGV$SSO(QYLURQP0LFURELRO66

7. Clostridien: 
)$&+3X3232))05'HWHFWLRQRIHQWHURWR[LJHQLF&ORVWULGLXPSHUIULQJHQV LQ IRRGDQG IHFDO
VDPSOHVZLWKDGXSOH[3&5DQGWKHVOLGHODWH[DJJOXWLQDWLRQWHVW$SSO(QYLURQP0LFURELRO63

*2(5(0$ - $ %52'$ ' 0 X %(// 5 * 3&5 GHWHFWLRQ RI SV\FKURWROHUDQW FORVWULGLD
DVVRFLDWHGZLWKGHHSWLVVXHVSRLODJHRIYDFXXPSDFNHGFKLOOHGPHDWV /HWWHUVLQ$SSO0LFURELRO
35

8. Cryptosporidium parvum: 
', 3,172 $ X 7$17,//2 0 * 'LUHFW GHWHFWLRQ RI &U\SWRVSRULGLXP SDUYXP RRF\VWV E\
LPPXQRPDJQHWLF VHSDUDWLRQSRO\PHUDVH FKDLQ UHDFWLRQ LQ UDZPLON - )RRG3URW65  


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9. Enterococcen: 
/,<X0867$3+$$'HYHORSPHQWRIDSRO\PHUDVHFKDLQUHDFWLRQDVVD\WRGHWHFWHQWHULFEDFWHULD
LQJURXQGEHHI)RRG0LFURELRO21
52'5Ë*8(= ( 0$57Ë1(= 0 , 0(',1$ 0 +(51È1'(= 3 ( X 52'5Ë*8(= - 0
'HWHFWLRQRIHQWHURFLQ$6SURGXFLQJGDLU\HQWHURFRFFLE\GRWEORWDQGFRORQ\K\EULGL]DWLRQ-
'DLU\5HV65
7h.(/ d ,VRODWLRQ DQG FKDUDFWHUL]DWLRQ RI HQWHURFLQ (- IURP (QWHURFRFFXV IDHFDOLV 0&
0LOFKZLVV59

10. Escherichia coli: 
%h/7( 0 +(&.g77(5 6 .(,/ 3 6&+8< & 0h//(5 $ X $/(.6,& 6
(QWHURKlPRUUKDJLVFKH ( FROL (+(&  DNWXHOOH /HEHQVPLWWHOLQIHNWLRQVHUUHJHU DXFK LQ GHU
%XQGHVUHSXEOLN'HXWVFKODQG"1DFKZHLVP|JOLFKNHLWHQIU97(&XQG(+(&)OHLVFKZLUWVFK78
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6
&2&2/,1/$6725,*0$1=$120&$1721,&X&20,*'HYHORSPHQWDQGHYDOXDWLRQ
RI D 3&5PLFURSODWH FDSWXUH K\EULGL]DWLRQ PHWKRG IRU GLUHFW GHWHFWLRQ RI YHURWR[LJHQLF
(VFKHULFKLDFROLVWUDLQVLQDUWLILFLDOO\FRQWDPLQDWHGIRRGVDPSOHV,QW-)RRG0LFURELRO54

&2&2/,1 / 0$1=$12 0 &$1721, & X &20, * $ PXOWLSOH[3&5 PHWKRG WR GHWHFW
HQWHURKHPRUUKDJLF (+(& DQG HQWHURSDWKRJHQLF (3(& (VFKHULFKLD FROL LQ DUWLILFLDOO\
FRQWDPLQDWHGIRRGV,QW-+\J(QYLURQP+HDOWK203
'$/< 3 &2//,(5 7 X '2</( 6 3&5(/,6$ GHWHFWLRQ RI(VFKHULFKLD FROL LQPLON /HWWHUV LQ
$SSOLHG0LFURELRORJ\34
)5$7$0,&230%$*,/.X3(3(7$PXOWLSOH[SRO\PHUDVHFKDLQUHDFWLRQDVVD\IRUUDSLG
GHWHFWLRQDQGLGHQWLILFDWLRQRI(VFKHULFKLDFROL2+LQIRRGVDQGERYLQHIHFHV-)RRG3URW
63
*(8(/6(*85$$/9$5(=06&+1,&.&0,17(/%&215$7+6)-*$//,(13X
08&+&3DWKRJHQHQ(FROLDXIGHU6SXU)OHLVFKZLUWVFK806
+686X76(1+3&5SULPHUVGHVLJQHGIURPPDOLFDFLGGHK\GURJHQDVHJHQHDQGWKHLUXVHIRU
GHWHFWLRQRI(VFKHULFKLDFROLLQZDWHUDQGPLONVDPSOHV,QW-)RRG0LFURELRO64
,%(.:( $ 0 X *5,(9( & 0 'HWHFWLRQ DQG TXDQWLILFDWLRQ RI (VFKHULFKLD FROL 2+ LQ
HQYLURQPHQWDOVDPSOHVE\UHDOWLPH3&5-$SSO0LFURELRO94
0F.,//,3-/-$<.86/$X'5$.(01XFOHLFDFLGSHUVLVWHQFHLQKHDWNLOOHG(VFKHULFKLDFROL
2+IURPFRQWDPLQDWHGVNLPPLON-)RRG3URW62
0F.,//,3 - / -$<.86 / $ X '5$.( 0 $ $ FRPSDULVRQ RI PHWKRGV IRU WKH GHWHFWLRQ RI
(VFKHULFKLD FROL 2+ IURP DUWLILFLDOO\FRQWDPLQDWHG GDLU\ SURGXFWV XVLQJ 3&5 - $SSO
0LFURELRO89
0F.,//,3-/X'5$.(00ROHFXODUEHDFRQSRO\PHUDVHFKDLQUHDFWLRQGHWHFWLRQRI(VFKHULFKLD
FROL2+LQPLON-)RRG3URW63
3(,7=5:(%(5+*/(,(5.=,00(50$116X%(87,1/1DFKZHLVYRQHQWHURKlPRUU
KDJLVFKHQ(VFKHULFKLD FROL (+(& LQ)OHLVFKSUREHQXQG5RKZUVWHQ9HUJOHLFK YHUVFKLHGHQHU
0HWKRGHQ)OHLVFKZLUWVFK806
67$+/$X%h/7(09HURWR[LQELOGHQGH(VFKHULFKLDFROL97(&LQ/HEHQVPLWWHOQ8QWHUVXFKXQJHQ
]XPTXDQWLWDWLYHQ1DFKZHLVPLWWHOV.RORQLHK\EULGLVLHUXQJ)OHLVFKZLUWVFK806
67(3+$15hEHUVLFKW]XP1DFKZHLVYRQ(VFKHULFKLDFROL2+XQGDQGHUHUYHURWR[LQELOGHQGHU(
FROL97(&0LWWHLOXQJHQDXVGHP*HELHWHGHU/HEHQVPLWWHOK\JLHQH886
76(1 + &+, : X /,1 & 8VH RI QRYHO SRO\PHUDVH FKDLQ UHDFWLRQ SULPHUV IRU WKH VSHFLILF
GHWHFWLRQRIKHDWODELOHWR[LQ,KHDWVWDEOHWR[LQ,DQG,,HQWHURWR[LJHQLF(VFKHULFKLDFROLLQPLON-
)RRG3URW59
76(1+-,$1/X&+,:8VHRIDPXOWLSOH[3&5V\VWHPIRUWKHVLPXOWDQHRXVGHWHFWLRQRIKHDW
ODELOH WR[LQ ,DQGKHDWVWDEOH WR[LQ ,,JHQHVRIHQWHURWR[LJHQLF(VFKHULFKLDFROL LQVNLPPLONDQG
SRUFLQHVWRRO-)RRG3URW61
:<665 X+2&.(1-2631DFKZHLV YRQHQWHURKlPRUUKDJLVFKHQ(VFKHULFKLDFROL (+(&DXI
5LQGHUVFKODFKWN|USHUQ)OHLVFKZLUWVFK79

11. Helicobacter pylori: 
)8-,085$ 6 .$:$085$ 7 .$72 6 7$7(12 + X :$7$1$%( $ 'HWHFWLRQ RI
+HOLFREDFWHUS\ORULLQFRZ¶VPLON/HWWHUVLQ$SSOLHG0LFURELRORJ\35

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12. Listeria monocytogenes: 
$$576 + - 0 +$.(08/'(5 / ( X +2() $ 0 $ YDQ *HQRPLF W\SLQJ RI /LVWHULD
PRQRF\WRJHQHV VWUDLQV E\ DXWRPDWHG ODVHU IOXRUHVFHQFH DQDO\VLV RI DPSOLILHG IUDJPHQW OHQJWK
SRO\PRUSKLVPILQJHUSULQWSDWWHUQV,QW-)RRG0LFURELRO49
$0$*/,$1,*%5$1',*20,&&,2/,(&$6,(5($%58&( ,-X0$*1$1,0'LUHFW
GHWHFWLRQRI/LVWHULDPRQRF\WRJHQHVIURPPLONE\PDJQHWLFEDVHG'1$LVRODWLRQDQG3&5)RRG
0LFURELRORJ\21
$87,27.(727,021(15/81'e1-%-g5.527+-X.25.($/$+&KDUDFWHULVDWLRQ
RI SHUVLVWHQW DQG VSRUDGLF /LVWHULD PRQRF\WRJHQHV VWUDLQV E\ SXOVILHOG JHO HOHFWURSKRUHVLV
3)*( DQG DPSOLILHG IUDJPHQW OHQJWK SRO\PRUSKLVP $)/3 6\VWHPDWLF DQG $SSOLHG
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
%$16$/1 60F'21(// )+ < 60,7+$ $512/'* X ,%5$+,0*)0XOWLSOH[3&5
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
%$66/(5+$)/22'6-/,9$..-0$50$52-.12555X%$77&$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
%8%(57$+(,1,5$8&+0/(+1(5$<221%*2(%(/:X:$*1(50'HWHFWLRQ
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0LFURELRO65
%86&+ 8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6
&2&2/,1/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&$1721,&X&20,*'LUHFW LGHQWLILFDWLRQ LQ IRRG
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
&2; 7 )5$=,(5 &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3$6=.2&X&$125-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+(*(5',1* /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 /(+1(5 $ %8%(57 $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 'HWHFWLRQ DQG
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+(,1 , .5,60(5 + 5,(&. 3 X :$*1(5 0 (LQVDW] GHU 5HDO7LPH 3&5 ]XU UDVFKHQ
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Weitere gendiagnostische Nachweisverfahren für pathogene Mikroorganismen (Bakterien, 
Viren, Pilze, Hefen) in Lebensmitteln:
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Gendiagnostik zur Erforschung der Infektionsmechanismen humanpathogener Keime bei 
Lebensmitteln tierischen Ursprungs:
%85.+$5'7 6 X +(176&+.( - 'XUFK /HEHQVPLWWHO EHGLQJWH YLUDOH *DVWURHQWHULWLGHQ EHLP
0HQVFKHQ)OHLVFKZLUWVFK836
 
($7217 - X*$66210 -0ROHFXODU VFUHHQLQJRI(QWHURFRFFXV YLUXOHQFHGHWHUPLQDQWVDQG
SRWHQWLDO IRU JHQHWLF H[FKDQJH EHWZHHQ IRRG DQGPHGLFDO LVRODWHV $SSOLHG DQG(QYLURQPHQWDO
0LFURELRORJ\67
(5&2/,1,')86&29%/$,277$*6$5*+,1,)X&2332/$65HVSRQVHRI(VFKHULFKLD
FROL2+/LVWHULDPRQRF\WRJHQHV6DOPRQHOOD7\SKLPXULXPDQG6WDSK\ORFRFFXVDXUHXV WR
WKH7KHUPDO6WUHVV2FFXUULQJLQ0RGHO0DQXIDFWXUHVRI*UDQD3DGDQR&KHHVH-'DLU\6FL88

(5,.66216/8&&+,1,67+203621$5+(10X+,1721-&8QUDYHOOLQJWKHELRORJ\
RIPDFURSKDJH LQIHFWLRQ E\ JHQH H[SUHVVLRQ SURILOLQJ RI LQWUDFHOOXODU6DOPRQHOOD HQWHULFD0RO
0LFURELRO47
0h//(5 + 6&+:$5= %$ X -2+1( 5 1HXH $VSHNWH GHU 3DWKRJHQHVVH GHU 5RWDYLUXV
,QIHNWLRQ XQG P|JOLFKH .RQVHTXHQ]HQ IU GLH /HEHQVPLWWHOVLFKHUKHLW 7LHUlU]WO 8PVFKDX 59
6
7<1..<1(1 6 6,1*+ . 9 X 9$50$1(1 3 9DQFRP\FLQ UHVLVWDQFH IDFWRU RI/DFWREDFLOOXV
UKDPQRVXV ** LQ UHODWLRQ WR HQWHURFRFFDO YDQFRP\FLQ UHVLVWDQFH YDQ JHQHV ,QW - )RRG
0LFURELRO41
:$*1(500$'(51(5$X%5$1'/('HYHORSPHQWRIDPXOWLSOHSULPHU5$3'DVVD\DVD
WRRO IRU SK\ORJHQHWLF DQDO\VLV LQ /LVWHULD VSS VWUDLQV LVRODWHG IURP PLONSURGXFW DVVRFLDWHG
HSLGHPLFVVSRUDGLFFDVHVRIOLVWHULRVLVDQGGDLU\HQYLURQPHQWV,QW-)RRG0LFURELRO52


7DEHOOH
Gendiagnostik bei Mikroorganismen, die bei der Verarbeitung tierischer Rohware als Hilfsmittel 
eingesetzt oder als Probiotika zugefügt werden sowie bei nichtpathogenen Mikroorganismen, 
welche die Endproduktqualität mindern: 
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8. Mikroorganismen in Wurst: 
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Gendiagnostik zur Tierartidentifikation in Lebensmitteln - Milch und Milchprodukte: 
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Gendiagnostik zur Tierartidentifikation in Lebensmitteln - Fleisch und Fleischprodukte: 
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Gendiagnostik zur Identifizierung von Wildtieren: 
%52'0$11 3 ' 1,&+2/$6 * 6&+$/7(1%5$1' 3 X ,/* (& ,GHQWLI\LQJ XQNQRZQ JDPH
VSHFLHV H[SHULHQFH ZLWK QXFOHRWLGH VHTXHQFLQJ RI WKH PLWRFKRQGULDO F\WRFKURPH E JHQH DQG
VXEVHTXHQWEDVLFORFDODOLJQPHQWVHDUFKWRROVHDUFK(XU)RRG5HV7HFKQRO212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Gendiagnostik zum Nachweis der DNA von transgenen Pflanzen oder transgenen Tieren in 
tierischen Ausscheidungen, Schlachtkörperbestandteilen, Rohprodukten oder Lebensmitteln 
tierischen Ursprungs: 
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PHDO-$QLP6FL81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5(+%(,1+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5 Genanalytik bei Freizeit-, Haus-, Sport-, Wild- und Zootieren
*HQDQDO\WLVFKHXQGJHQGLDJQRVWLVFKH0HWKRGHQZHUGHQVHOEVWYHUVWlQGOLFKLP5DK
PHQ GHU ELRORJLVFKHQ *UXQGODJHQIRUVFKXQJ YRQ =XFKWRUJDQLVDWLRQHQ XQG LQ GHU
9HWHULQlUPHGL]LQ DXFK DXHUKDOE GHU 7LHUSURGXNWLRQ EHL )UHL]HLW +DXV 6SRUW
:LOG XQG =RRWLHUHQ JHQXW]W (LQ /LWHUDWXU]LWDW '(00(5 XD  EHU 8QWHU
VXFKXQJHQ ]XU ([SUHVVLRQ GHU 0LOFKSURWHLQJHQH EHLP )XFKVNXVX 7ULFKRVXUXV
YXOSHFXODEUXVKWDLOSRVVXP+HLPDW$XVWUDOLHQ1HXVHHODQGVROOVWHOOYHUWUHWHQGIU
YLHOHDQGHUHDQJHIKUWZHUGHQ

 
Literatur zur Genanalytik bei Freizeit-, Haus-, Sport-, Wild- und Zootieren
'(00(5-5266,.*,1*(5053,277(&.X*5,*2505'LIIHUHQWLDOH[SUHVVLRQ
RIPLONSURWHLQJHQHVGXULQJODFWDWLRQLQWKHFRPPRQEUXVKWDLOSRVVXP7ULFKRVXUXVYXOSHFXOD-
0RO(QGRFULQRO20


6 Schlussfolgerungen 
9RQ GHQ  %HLWUlJHQ ]XU JHPHLQVDP GXUFKJHIKUWHQ 9RUWUDJVWDJXQJ GHU 'HXW
VFKHQ*HVHOOVFKDIW IU=FKWXQJVNXQGHH9XQGGHU*HVHOOVFKDIW IU7LHU]XFKWZLV
VHQVFKDIW DP  XQG  6HSWHPEHU  LQ %HUOLQ EHIDVVWHQ VLFK  PLW )RU
VFKXQJVHUJHEQLVVHQ GLH XQWHU GHU 1XW]XQJ GHU *HQDQDO\WLN E]Z *HQGLDJQRVWLN
HU]LHOWZXUGHQ'HU GDPLW HUUHLFKWH$QWHLO DQ GHQ JHVDPWHQ9RUWUlJHQ YRQ 
]HLJWHLQGUXFNVYROOGDVVGDV=HLWDOWHUGHVÄ*HQRPLFEUHHGLQJ³OlQJVWEHJRQQHQKDW
-H9RUWUlJHGLHVHU-DKUHVWDJXQJEHIDVVWHQVLFKPLWWUDQVJHQHQ0RGHOOWLHUHQVRZLH
PLWGHU:LUNXQJWUDQVJHQHU)XWWHUPLWWHO'LHJURH%HGHXWXQJGHU*HQDQDO\WLNIUGLH
)XWWHUXQG/HEHQVPLWWHONRQWUROOHVRZLHIUGLHYHWHULQlUPHGL]LQLVFKHQ'LDJQRVWLNLVW
HEHQVRXQVWULWWLJ$XVGHU/LWHUDWXUVWXGLHODVVHQVLFKIROJHQGH7KHVHQDEOHLWHQ

Gentechnik
 7UDQVJHQH /DQGWLHUH ZHUGHQ ]XU]HLW IDVW DXVVFKOLHOLFK LQ )RUVFKXQJVODERUD
WRULHQDOV0RGHOOWLHUHVRZLHDOV%LRUHDNWRUHQ]XU6\QWKHVHYRQ3URWHLQXQG3HS
WLGSKDUPDNDJHKDOWHQ
 :HLWHUH *UXQGODJHQXQWHUVXFKXQJHQ EHIDVVHQ VLFK PLW WUDQVJHQHQ 6FKZHLQHQ
DOVSRWHQ]LHOOHQ2UJDQOLHIHUDQWHQIU0HQVFKHQ
 7UDQVJHQH ODQGZLUWVFKDIWOLFK JHQXW]WH 6lXJHWLHUH XQG 9|JHO VLQG JHJHQZlUWLJ
QXU)RUVFKXQJVJHJHQVWDQGXQGZHUGHQQRFKQLFKW LQGHU7LHUSURGXNWLRQHLQJH
VHW]W8PIDQJUHLFKH9RUVWHOOXQJHQEHVWHKHQLQVEHVRQGHUH]XU9HUlQGHUXQJGHU
0LOFK]XVDPPHQVHW]XQJEHL5LQGHUQ
 7UDQVJHQH )LVFKH XQG WLHULVFKH %LRUHDNWRUHQ VWHKHQ NXU] YRU LKUHU =XODVVXQJ
XQG.RPPHU]LDOLVLHUXQJ
 'LH=LHOVHW]XQJHQEHL GHU(U]HXJXQJ WUDQVJHQHU1XW]WLHUH OHLWHQ VLFKDXVGHP
%HGDUIGHU7LHUSURGX]HQWHQGHUYHUDUEHLWHQGHQ,QGXVWULHXQGGHUHLQ]HOQHQ9HU
EUDXFKHUJUXSSHQDEGHQHQHLQHVSH]LHOODQJHSDVVWH3URGXNWTXDOLWlWDQJHERWHQ
ZHUGHQVROO
 'LH .ORQLHUXQJ ZLUG LQ =XNXQIW IU VR JHQDQQWH WUDQVJHQH )RXQGHUWLHUH GLH
ZLFKWLJVWH 5HSURGXNWLRQVWHFKQRORJLH GDUVWHOOHQ 'LH 9HUPHKUXQJ GHU )RXQGHU
JHQHUDWLRQPLWJOHLFKHP,QWHJUDWLRQVRUW([SUHVVLRQVPXVWHUXQGJOHLFKHU([SUHV
VLRQVLQWHQVLWlWHUIROJWEHUNODVVLVFKH=XFKWYHUIDKUHQ
 'LH )RUVFKXQJHQ DQ WUDQVJHQHQ 0RGHOOWLHUHQ VRZLH DQ WLHULVFKHQ *HQRPHQ
VFKDIIHQZHVHQWOLFKH9RUDXVVHW]XQJHQXPJHEUDXFKVIlKLJHWUDQVJHQH1XW]WLHUH
]XHU]HXJHQ
 'LH *HQWHFKQLN ZLUG LQ GHU 7LHUSURGXNWLRQ DXFK GXUFK GHQ (LQVDW] WUDQVJHQHU
)XWWHUPLWWHO RGHU =XVDW]VWRIIH VRZLH LP5DKPHQ GHU 9HWHULQlUPHGL]LQ EHU GLH
*HQWKHUDSLHXQGUHNRPELQDQWH,PSIVWRIIHZLUNVDP
 +LQVLFKWOLFK GHU GXUFK WUDQVJHQH ODQGZLUWVFKDIWOLFKH 1XW]WLHUH DXVJHKHQGHQ
5LVLNHQLVWQDFKGHPGHU]HLWLJHQ.HQQWQLVVWDQGXQGLQIROJHGHU)RUGHUXQJHQGHV
JHOWHQGHQ HXURSlLVFKHQ E]Z GHXWVFKHQ /HEHQVPLWWHO/)*% XQG*HQWHFKQLN
UHFKWHV QLFKW PLW QHJDWLYHQ )ROJHQ IU GHQ 9HUEUDXFKHU XQG GLH 8PZHOW ]X
UHFKQHQ(LQHP|JOLFKH*HIlKUGXQJGHU%LRWRSHJHKW YRQ WUDQVJHQHQ)LVFKHQ
9|JHOQ .OHLQVlXJHUQ ,QVHNWHQ XQG 1HPDWRGHQ DXV GLH QLFKW VWUHQJVWHQ
&RQWDLQPHQW%HGLQJXQJHQXQWHUOLHJHQRGHUQLFKWVWHULOVLQG
 
3UREOHPH N|QQHQ VLFK EHL GHU (LQIKUXQJ WUDQVJHQHU ODQGZLUWVFKDIWOLFKHU
1XW]WLHUH LQ GLH 3UD[LV KLQVLFKWOLFK GHU DJUDUVR]LRORJLVFKHQ )ROJHQ LKUHU ELRSD
WHQWUHFKWOLFKHQ$EVLFKHUXQJHUJHEHQ
 ,P *HJHQVDW] ]X WUDQVJHQHQ 3IODQ]HQ XQG 0LNURRUJDQLVPHQ ZHUGHQ EHL )RU
VFKXQJHQ]XWUDQVJHQHQ7LHUHQXPIDQJUHLFKHHWKLVFKH%HGHQNHQIRUPXOLHUWGLH
VLFKXQWHUDQGHUHPDXIGDV7LHUVFKXW]UHFKWEHUXIHQ
hEHU UHNRPELQDQWH(Q]\PHXQG=XVDW]VWRIIH RGHU WUDQVJHQH0LNURRUJDQLVPHQ
ZLUGGLH*HQWHFKQLN VFKRQ VHLW GHQQHXQ]LJHU -DKUHQEHL GHU9HUDUEHLWXQJ WLH
ULVFKHU 5RKSURGXNWH HLQJHVHW]W 'DV EHNDQQWHVWH %HLVSLHO KLHUIU LVW GLH .lVH
KHUVWHOOXQJPLWWHOVUHNRPELQDQWHP&K\PRVLQ
7UDQVJHQHXQGNORQLHUWH7LHUHZLUGHVDXFKDXHUKDOEGHU/DQGZLUWVFKDIWJHEHQ
(LQIOXRUHV]LHUHQGHUWUDQVJHQHU=LHUILVFKLVWEHUHLWVNRPPHU]LHOOHUKlOWOLFK
Genanalytik 
(LQH XPIDQJUHLFKH $QZHQGXQJ HUIlKUW GLH *HQDQDO\WLN LQ GHU 7LHUSURGXNWLRQ
GXUFKGLHLQWHQVLYHQ$UEHLWHQDQGHU$XINOlUXQJGHU1XW]WLHUJHQRPHVRZLHGXUFK
GLH *HQGLDJQRVWLN 'LH $XINOlUXQJ GHV *HQRPV GHU ZLFKWLJVWHQ 1XW]WLHUDUWHQ
ZLUGIUGLHQlFKVWHQIQI-DKUHHUZDUWHW
'LH *HQGLDJQRVWLN LVW HLQ IHVW HWDEOLHUWHU %HVWDQGWHLO LQ GHU 7LHU]XFKW 7LHUHU
QlKUXQJVELRFKHPLHXQG9HWHULQlUPHGL]LQ,KUH1XW]XQJHUIROJWEHUGLH$EVWDP
PXQJVNRQWUROOH XQG GLH +HUNXQIWVVLFKHUXQJ GLH 'LDJQRVWLN YRQ (UEIHKOHUQ
5HVLVWHQ]JHQHQ XQG $OOHOHQ YRQ /HLVWXQJVPHUNPDOHQ YRQ .UDQNKHLWVHUUHJHUQ
VRZLH GLH $XINOlUXQJ YRQ *HQH[SUHVVLRQ 6WRIIZHFKVHOOHLVWXQJHQ XQG KRUPR
QHOOHU 5HJXODWLRQ 'DEHL VWHKHQ YRU DOOHP GLH 7LHUDUWHQ 5LQG 6FKZHLQ 6FKDI
=LHJH 3IHUG DEHU DXFK 1XW]Y|JHO XQG )LVFKH LP 0LWWHOSXQNW YLHOHU 8QWHU
VXFKXQJHQ
'LH *HQGLDJQRVWLN LVW LQ]ZLVFKHQ HLQ IHVWHU %HVWDQGWHLO GHU .RQWUROOH YRQ
)XWWHUPLWWHOQ DXI $QWHLOH YRQ WUDQVJHQHQ 3IODQ]HQ 7LHU .QRFKHQ RGHU
)LVFKPHKORGHUDXIGLH.RQWDPLQDWLRQPLW0LNURRUJDQLVPHQ
'LH*HQGLDJQRVWLNVWHOOWHEHQVRHLQXQYHU]LFKWEDUHV+LOIVPLWWHOEHLGHU.RQWUROOH
YRQ1DKUXQJ WLHULVFKHQ8UVSUXQJV LP6LQQH GHV9HUEUDXFKHUVFKXW]HV GDU 6LH
HUP|JOLFKWGHQ1DFKZHLVYRQ7LHUDUWHQYRQ5DVVHQRGHUGHILQLHUWHQ+HUNQIWHQ
SDWKRJHQHQ0LNURRUJDQLVPHQXQG%HVWDQGWHLOHQWUDQVJHQHU3IODQ]HQRGHUWUDQV
JHQHU7LHUHVRZLHGLH5FNYHUIROJEDUNHLWYRQ)OHLVFKLP+DQGHO
(LQ(LQVDW]GHU*HQGLDJQRVWLNHUIROJWDXFKEHLP1DFKZHLVYRQWUDQVJHQHQXQG
QLFKWWUDQVJHQHQ0LNURRUJDQLVPHQGLHEHLGHU/HEHQVPLWWHOKHUVWHOOXQJYHUZHQ
GHWZHUGHQRGHUGHUHQ(QGSURGXNWTXDOLWlWEHHLQWUlFKWLJHQ
0HKU DOV  VSH]LHOOH 3&50HWKRGHQ 51$'LDJQRVWLN 5HDOWLPH 3&5 XQG
'1$&KLSV UHSUlVHQWLHUHQ ]XU]HLW GLH 6SLW]HQWHFKQRORJLH DXI GHP *HELHW GHU
*HQGLDJQRVWLN
 ,QIROJH GHU VWDUN ZDFKVHQGHQ .HQQWQLVVH ]X GHQ 1XW]WLHUJHQRPHQ VRZLH ]XU
PROHNXODUELRORJLVFKHQ%DVLV]DKOUHLFKHU/HLVWXQJVPHUNPDOHXQG(UENUDQNKHLWHQ
VROOWH LQ DOOHQ (LQULFKWXQJHQ GLH PLW 7LHUSURGXNWLRQ EHIDVVW VLQG HLQH GHQ
NRQNUHWHQ$XIJDEHQDQJHSDVVWH*HQGLDJQRVWLNNDSD]LWlWHWDEOLHUWZHUGHQ


7 Zusammenfassung
%HULFKW /LWHUDWXUVWXGLH ]XP DNWXHOOHQ Stand der Anwendungen von Gentechnik 
und Genanalytik in der Tierproduktion
'LH /LWHUDWXUVWXGLH YHUVXFKW HLQHQ DNWXHOOHQ hEHUEOLFN ]XU $QZHQGXQJ YRQ *HQ
WHFKQLNXQGDQDO\WLNLQGHU7LHUSURGXNWLRQ]XJHEHQ$XHUDQJHQWHFKQLVFKYHUlQ
 
GHUWHQ 0RGHOOWLHUHQ IU GLH ELRPHGL]LQLVFKH )RUVFKXQJ XQG DQ 6FKZHLQHQ DOV
2UJDQOLHIHUDQWHQ IU GLH;HQRWUDQVSODQWDWLRQZLUG LQWHQVLY DQ1XW]WLHUHQJHDUEHLWHW
GLHDOV%LRUHDNWRUHQ]XU6\QWKHVHYRQ3KDUPDNDIXQJLHUHQ*HQWHFKQLVFKYHUlQGHU
WH1XW]WLHUHZHUGHQQRFKQLFKW ]XU(U]HXJXQJYRQ0LOFK)OHLVFK(LHUQXQG:ROOH
HLQJHVHW]W)UWUDQVJHQH)LVFKHOLHJHQEHUHLWV=XODVVXQJVDQWUlJHYRU(LQXPIDQJ
UHLFKHU(LQVDW]GHU*HQDQDO\WLNEHL1XW]WLHUHQHUIROJW]XU$XINOlUXQJ LKUHU*HQRPH
]XU$EVWDPPXQJVNRQWUROOHXQG+HUNXQIWVVLFKHUXQJVRZLH]XUPDUNHUJHVWW]WHQ6H
OHNWLRQ 7LHUSURGXNWLRQ XQG 9HWHULQlUPHGL]LQ QXW]HQ GLH *HQGLDJQRVWLN ]XU (UNHQ
QXQJ YRQ (UEIHKOHUQ YRQ SDWKRJHQ 0LNURRUJDQLVPHQ GHU $OOHOH YRQ /HLVWXQJV
PHUNPDOHQ VRZLH ]XP 6WXGLXP GHU *HQH[SUHVVLRQ 'LH ,GHQWLIL]LHUXQJ YRQ *92
VRZLHYRQ WLHULVFKHQ%HVWDQGWHLOHQ LQ)XWWHUPLWWHOQXQGYRQSDWKRJHQHQQW]OLFKHQ
RGHU TXDOLWlWVPLQGHUQGHQ0LNURRUJDQLVPHQ GHU7LHUDUW RGHU YRQ7LHULQGLYLGXHQEHL
/HEHQVPLWWHOQ VWHOOHQ ZHLWHUH $QZHQGXQJHQ GHU *HQDQDO\WLN LP 8PIHOG GHU
7LHUSURGXNWLRQGDU


8 Summary
7LWOH: $ VWXG\ RI OLWHUDWXUH DERXW the actual knowledge to the use of genetic 
engineering and nucleic acid analysis in animal production
,WLVWULHGLQWKHOLWHUDWXUHVWXG\WRJLYHDFXUUHQWVXPPDU\WRWKHDSSOLFDWLRQRIJHQHWLF
HQJLQHHULQJ DQG QXFOHLF DFLGEDVHG DQDO\WLFV LQ WKH DQLPDO SURGXFWLRQ 8QOHVV DW
PRGHODQLPDOVFKDQJHGJHQHWLFDOO\IRUWKHELRPHGLFDOUHVHDUFKDQGDWSLJVDVRUJDQ
VXSSOLHUVIRUWKH[HQRWUDQVSODQWDWLRQWKHUHVHDUFKLVFRQFHUQHGLQWHQVLYHO\WRDQLPDOV
ZKLFK DFW DV ELRUHDFWRUV IRU WKH V\QWKHVLV RI SKDUPDFHXWLFDOV $QLPDOV ZKLFK DUH
JHQHWLFDOO\FKDQJHGIRUWKHSURGXFWLRQRIPLONPHDWHJJVDQGZRRODUHQ
WXVHGLQWKH
IDUPLQJ\HW)RUWUDQVJHQLFILVKHVWKHDGPLWWDQFHZDVDSSOLHGIRU1XFOHLFDFLGEDVHG
DQDO\WLFV LV H[WHQVLYHO\ XVHG DW IDUP DQLPDOV WR GHWHUPLQH WKHLU JHQRPHV IRU
SDUHQWDJHFRQWURODQGRULJLQVDIHJXDUGLQJDQG WR WKHPDUNHUDLGHGVHOHFWLRQ'1$
EDVHG GLDJQRVWLFV LV DOVR XVHG E\ DQLPDO SURGXFWLRQ DQG YHWHULQDU\ PHGLFLQH WR
GHWHFW JHQHWLF GHIHFWV SDWKRJHQRXV PLFURRUJDQLVPV DOOHOHV RI SHUIRUPDQFH WUDLWV
DQGWRVWXG\WKHJHQHH[SUHVVLRQ$GGLWLRQDODSSOLFDWLRQVRIWKH'1$EDVHGDQDO\WLFV
LQ WKHHQYLURQPHQW RI WKHDQLPDO SURGXFWLRQ UHSUHVHQW WKH LGHQWLILFDWLRQRI*02RU
DQLPDO FRPSRQHQWV LQ IHHGVWXIIV DQG RI SDWKRJHQRXV XVHIXO RU TXDOLW\ GHFUHDVLQJ
PLFURRUJDQLVPVDVZHOODVRIWKHDQLPDOVSHFLHVRULQGLYLGXDOVDWIRRG

5HGDNWLRQHOOHU(QGVWDQG

 
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